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(A SUMMARY) 
Numerous research studies conducted in India and 
abroad have demonstrated that achievement in a particular 
field of study or performance domain is a function of a 
large number of variables. Some of these variables are 
internal and some external to the learner. Basically, it is 
an established fact that achievement or learning of any 
kind is determined by intellectual abilities, level of 
motivation and sociocultural experiences acquired by the 
learner. Some of the variables associated with these broad 
categories are internal to the individual learner which can 
hardly be changed or modified. The variables external to 
the individual are mostly sociocultural, and familial in 
nature which have tremendous influence on his learning 
capacity. The knowledge of these variables can help in 
organising suitable educational programmes to help 
individual learners acquire mastery of the desired 
abilities and skills. The experiences or factors related to 
the opportunity to learn play a very significant role in 
the 1 earning.' 
RATIONALE: 
The three broad categories of ability, motivation 
and opportunity' have independent and significant 
contribution to the individual differences in ' the 
proficiency in a particular performance domain. A crucial 
deficiency in mental abilities sometimes, to some extent, 
can be compensated for by suitably designed educational 
programmes. A large number of research studies have shown 
that some of the relevant variables such as sociocul tural 
background, rural and urban location, caste, type of 
schooling, medium of instruction and some familial 
variables are related to performance on standardized 
achievement tests in different school subjects. 
It is interesting to find out whether the use of 
appropriate compensatory measures in education would make 
it possible to improve the performance of those students 
whose potentially good performance was being adversely 
affected by variables other than those related to ability. 
Such students are called underachievers. Underachievement 
score is defined as the non-chance discrepancy between 
actual and predicted score of an individual, the prediction 
being made with the help of standardized test of mental 
ability. The subjects scoring significantly above the 
predicted score are often called overachievers, and those 
scoring significantly below the predicted score are called 
underachievers. Once these students are identified, it 
would be possible to take some steps to determine the 
nature of these variables and to correct them. A few 
research studies have been conducted to identify such 
variables as are relevant to performance on achievement 
tests. Srivastava (1967), Dhaliwal (1971), Menon 
(1972,1973), Abraham (1974), Chaudhari, Jain (1975), 
Agrawal (1975), Beedawat (1976), Singh (1983), Gupta 
(1983), Haq (1987), Puri (1987) studied different factors 
influencing academic under-overachievement, in general, and 
Mathew (1976) and Siddiqui (1983) conducted investigations 
to identify factors which affect under-overachievement in 
science. 
The review of these research studies indicated that 
the attention of investigators in this area had been 
concentrated mostly on personality factors as measured by 
standardized personality inventories. No doubt, some 
investigators have succeeded in identifying some of the 
relevant correlates of under- overachievement, but most of 
the studies suffered from methodological drawbacks as given 
below: 
1. Most of the researchers have studied che rel ationship 
of over- and underachievement to personality 
variables only. The studies related to sociocultural 
and familial variables are very rare. 
2. The studies have attempted to compare the effect of 
variables on under- and overachievement in 
absolute term not in comparative terms. 
3. The investigators have not taken care of 
intercorrelations among different correlates of over-
and underachievement thus giving a very blurred 
picture of phenomenon. 
4. Most of the investigators have studied the correlates 
of over- and underachievement in general , rather than 
in specific subjects. 
The present investigator felt that the previous 
researchers had not made thoroughly analytic and exhaustive 
studies of the contribution of non-intellective variables 
to the phenomenon of over- and underachievement. It was 
therefore considered necessary to carry out the present 
study. 
OBJECTIVES: 
/ The present study v^^ aimed at achieving fel*e 
f^<xH-©wi.rrg'-crtr3et>tri^ es: 
!• I To determine the relative contribution of 
sociocultural and familial variables to over- and 
underachievement in science in terms of accountable 
variance 
2. To study the multiple correlations between over-
and underachievement in science and combinations of 
selected sociocultural and familial variables. 
3. To study the intercorrelations among selected 
sociocultural and familial variables which are 
supposed to have significant bearing on academic 
over- and underachievement in science. 
4. To set up regression equations to predict over- and 
underachievement scores in science by using 
sociocultural and familial variables as independent 
(predictor) variables. 
HYPOTHESES: 
The investigator had proposed to determine the 
contribution of different non-intellective variables to 
variation in over- and underachievement scores. Therefore, 
it was not possible to hypothesize anything in advance as 
to how much each variable would contribute to the scores. 
However, the study has answered the following questions: 
1. How well can we predict over- and underachievement 
socres in science with a knowledge of sociocultural 
and familial background of the learners? 
2. Has much variance is accounted for by each of the 
sociocultural and familial variables in the scores on 
achievement tests in science'' 
METHODOLOGY: 
1. Sample: ^ the study >?^ proposed to be carried out 
on class VIII students, the average age of the 
subjects was expected to be 15 years. The sample 
consisted of 489 students of class VIII including263 
boys and 226 girls selected from rural and urban 
schools around Aligarh city. The cluster sampling 
technique was used for the purpose. 
2. Tools: The following tools were utilised for the 
purpose of data collection. 
(i) Achievement test in Science: This test was constructed 
by the investigator as a part of her M.Phil degree 
programme. It consisted of a battery of three 
subtests, one each in Physics, Chemistry and Biology. 
The total test consisted of 75 items. The total score 
on the test was taken as a measure of achievement in 
science. 
(ii) Cattell's Culture Fair Intelligence Test: This test 
was used for measuring intelligence as a predictor of 
achievement. This is a culture fair standardized test 
readily available in the market. The investigator 
obtained a few copies of the test from the library of 
the Department of Education, A.M.U. 
(iii)Sociocultural and familial background assessment scale: 
This scale was developed by the investigator in 
consultation with existing socioeconomic status scales 
and personal data schedules available in the market. 
This included some open-ended Questions to be answered 
by the respondents. 
ANALYSIS OF DATA 
The data processing was carried out on the computer in 
two stages. In the first stage over- and underachievers 
were identified by using a regression equation used to 
predict achievement in science by intelligence scores. The 
significant discrepancy between actual and predicted 
achievement score was taken as a measure of over-
underachievement. In the second stage stepwise regression 
analysis of over- and underachievement scores was carried 
out on sociocultural and familial variables. This process 
was conducted separately for boys, girls and for the 
combined sample. F-test was used to test the significance 
of a particular prediction. Multiple correlations were also 
studied and regression equations were set up. 
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FINDINGS: 
The study leads t^ the foH^wing findings: ' 
1. The coi*relation between achievement in science and 
general intelligence was found to the between 0.29 and 
0.60. These results corroborate with the results 
obtained by other researchers whose findings have been 
reviewed in the present study. 
2. The number of over- and underachivers identified was 
^j/ between 15 and 16 percent of the total sample selected 
showing that about one third of the student population 
constitutes over- and underachievers. 
3. The correlation coefficients between intelligence and 
most of the sociocultural and familial variables were 
found to be statistically significant showing that 
intelligence to some extent determined by 
sociocultural and family background. 
4. Family income, parent education, family occupation and 
.' sociocultural background had significant correlations 
with academic achievement in science for all the 
samples. 
5. In the case of boys overachievement is mainly deter-
mined by family income. The students whose family 
income is high are expected to achieve more than 
warranted by their cognitive abilities. 
6. Underachievement among boys were mainly determined by 
family income and parent education. The children of 
parents with low education are likely to be 
underachievers. 
7. In the case of girls, overachievement in science is 
determined by sociocultural background and family 
occupation. None of the predictor variables considered 
in this study happens to be potential predictor of 
underachievement in science. 
8. When the samples of boys and girls were combined 
together, the overachievement in science was 
determined by family occupation alone. 
9. Underachievement in the combined sample was determined 
by family income and parent education. The total 
variance explained by these variables was 29.47o. 
10. The overall inspection of results obtained from 
multiple regression analysis show that sociocultural 
background and family occupation are important 
boosters of achievement in science. Similarly, low 
parent education is the root cause of 
underachievement. The family income plays a catalytic 
role in the sense that it boosts overachievement in 
the children of high educated rich and also boosts 
underachievement in the children of less educated 
rich. 
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IMPLICATIONS: 
The traditional system of education is aimed at 
educating an average child along with others of 
the same ability. The psychology of individual differences 
states that every individual is different from every other 
in the world in all kinds of ability. It is obviously 
unreasonable to place all children in the same kind of 
learning'situation. The educators are more concerned about 
those who fail to achieve to the level expected of their 
potential. In a normal classroom setting, the 
underachievers find it difficult to cope with the teaching 
methods followed in the class. On the other hand 
overachievers do not find teaching learning a challenging 
situation. The variables studied by the present 
investigator are not control 1 abl e and therefore can not be 
subjected to modification or manipulation. It is rightly 
said that good sociocultural background cannot be a 
substitute for a superiorbility but poor sociocultural 
background can supress superior ability. This points 
to differentiated programmes to be carried out with in the 
same school system. A compensatory education for 
underachievers, an accelerated education programme for 
overachievers and a normal scheme for the rest. There is a 
need to identify underachievers coming of the poor homes 
and treat them accordingly. 
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The sociocultural and familial variables explain 
only 15-25% variance in over- and underachievement score. 
This means that 75-85%. Variance remains unexplained showing 
that there exists other variables which can explain the 
remaining variance. These variables may be associated 
with school programmes and psychological aspects of 
personality of students. It is possible to carry out 
research studies in order to examine the role of these 
variables as determinants of over- and underachievements in 
different subjects. 
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PREFACE 
Today, India stands at the threshold of becoming a 
nuclear power. This is indicated by launching of 'Agni' 
recently. If our country is to benefit fully from this 
powerful tool , we must find a way to change our morbid 
attitude towards science education. In India, majority of 
pupils fail every year in science subjects. This problem is 
of a great concern to the educationists now a days as it is 
a case of great wastage of human energy and resources. 
The Kothari Commission (1964) has also expressed 
its concern with the problem of underachievers because it 
involves children who are not intellectually dull, and it 
is a matter of concern to a developing country like India, 
which cannot remain indifferent to this loss of potential 
manpower. The commission has suggested diagnosis of the 
causes of failure, which may be physical,Intellectual, 
emotional and environmental . 
There are a number of factors which influence the 
academic achievement of the pupils. Physical environment 
plays an important role; especially, sociocultural and 
familial background variables are of a greater 
significance. Therefore, extra attention must be paid to 
the children who are identified as over- and underachievers 
in science. The investigator selected the present problem 
(ii) 
keeping in view the importance of science education at 
school level. This study was conducted by following 
adequate research methodology. After about four years of 
hard work the investigator has been able to complete the 
work. The present volume is the report of the same. 
The report has been organised into six chapters. 
Chapter I, namely Theoretical Framework provides the 
academic background of the problem. In this chapter theory 
and research regarding intelligence specific aptitudes, 
opportunity and motivation socioeconomic status, familial 
variables and personality variables and their bearing on 
academic achievement is discussed. In chapter II, the 
theory of over- and underachievement and some researches 
based on it are presented lucidly. Chapter III contains the 
detailed description of the problem under investigation 
including definition of the terms, objectives, hypotheses 
and delimitations of the study. Chapter IV includes the 
methodology followed including sampling methods, tools used 
and techniques of data analysis. Chapter V presents the 
results of data analysis in terms of tables, equations and 
their interpretations. Chapter VI, which is the last 
chapter of the report, includes findings and their 
implications for education and further research. 
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gratitude, I take this opportunity to express my sincere 
(iii) 
thanks to my supervisor Dr. C.P.S. Chauhan, Department of 
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not only provided me the benefit of his thorough 
supervision but also spurred me on by showing been interest 
in the progress of my research work at all stages. His 
enthusiasm, expert supervision and excellent guidance can 
hardly ever be forgotten. I am also grateful to Prof. R.C. 
Deva, Chairman, Department of Education, A.M.U., Aligarh 
for providing neces,sary facilities for carrying out this 
research. Thanks are also due to some senior faculty 
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Dr. Najmul Haq and Dr. Sunita Sharma for their continous 
encouragement. 
I must also acknowledge with thanks the help and 
cooperation extended to me by the students, teachers, and 
principals of the Intermediate Colleges in which data 
collection was carried out. Thanks are also due to library 
staff of the Department of Education, A.M.U. for providing 
me necessary help for this study. 
I express my deep sense of regard and special 
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CHAPTER - I 
THEORETICAL FRAMEWORK 
In the context of education, we define learning as 
change in behaviour occurred as a result of total school 
programme consisting of school environment, the curriculum 
content, teaching methods and evaluation techniques. The 
learner's behaviour is changed or modified as a consequence 
of his interaction with the instructional environment. At 
the same time, the learning environment is also changed as a 
result of learner's interaction. The quality and type of 
behaviour acquired by the learner depend largely on 
objectives and details of the instructional programme. In 
fact, the behaviour of the learner is continually changed in 
intended or in unintended ways as a result of his interaction 
with social environment provided by family, social groups, 
cultural traditions and value systems. But the school or the 
educational environment is designed purposely to bring about 
desired changes in human behaviour. These desired changes 
take place as a result of learning which occurs in an 
institutionalized situation (such as school). 
In principle, every individual learner is different 
from every other learner in all respects; in ability, 
attitudes, interests, aptitude and values. The obvious 
implication of this principle is that each and every learner 
needs a unique learning environment for most effective and 
meaningful learning and fullest utilization of his 
capacities. The process of designing an appropriate 
instructional environment to suit individual needs is a 
complex and challenging enterprise. Moreover, different 
types of learning environments encourage and optimize 
certain kinds of behavioural changes and discourage and 
minimize certain others. There are three basic components of 
a learning situation: (1) the learner (2) the teacher and 
(3) the learning conditions. Each component is a complex 
whole of a large number of interacting variables. The 
learner is no more considered as an empty vessel as in case 
of certain old philosophical traditions. When a child comes 
to school for learning, he brings with him a unique 
personality with certain abilities, attitudes and a unique 
sociocultural background. All these variables play a vital 
role in deciding as to what he will be as a result of 
learning. The teacher also has a very significant role to 
play in student learning. Associated with the teacher, are 
again a large number of variables, such as his 
qualifications, professional training, his attitudes, 
personality and sociocultural background. The learning 
condition is a very important component of a learning 
situation. The classroom conditions, physical facilities, 
weather, the seating plan, teaching aids, library, 
laboratory, teaching method, the quality of books and a 
large gamut other factors which are external to both the 
teacher and the learner have a significant bearing on 
learning. 
Thus, learning is a product of a complex process 
underlying the interaction of the learner variables, teacher 
variables and environment variables. In an average Indian 
Classroom, the learning situation consists of a teacher, a 
room with or without necessary furniture, chalk duster and a 
large group (class) of students with varying levels of 
ability, background and motivation. In such a classroom, the 
teacher variables and learning environment variables are 
constant for a given group (class) of students. But, the 
learner variables are different for every individual 
learner. It is these learner variables that are responsible 
for variation in learning or academic achievement. Why is it 
that some students learn better and faster than others when 
learning conditions and the teacher are the same? This is a 
question which needs to be answered through analytical and 
systematic research studies. 
Given a teacher and a class room (environment), the 
learning of a skill or competency depends on three major 
factors related to the learner: 
(1) his innate ability to learn 
(2) the opportunity which he received 
(3) his level of motivation. 
It is believed that ability (measured in terms of general 
intelligence and special aptitudes) is a single the most 
important factor that determines the level of learning or 
achievement. But, the role of opportunity (sociocultural and 
familial environment) cannot be overestimated. It has been 
established by numerous research studies that sociocultural 
background variables are no less important than intellectual 
abilities. It is a well known fact that a good environment 
is not a substitute for a poor ability, but a poor 
environment can certainly suppress a good ability. Also, 
granted superior innate ability and good sociocultural 
background, an inadequately motivated learner will learn 
less efficiently than an adequately motivated learner. 
In the sections to follow, the relative roles of 
three kinds of learner variables, that is, innate ability, 
opportunity and motivation are analysed critically with 
reference to significant research findings wherever possible 
and necessary. 
1.1 INNATE ABILITY 
Besides the crucial role played by "readiness" in 
terms of basic skills such as the ability to read or 
specialized skills like writing and basic computations, in 
determining efficiency of learning, learners innate ability 
to learn occupies a significant position. General 
intelligence has been considered the most important 
determinant of learning in all fields. It is widely known 
that individuals differ greatly, and to a larger extent 
genetically, in the facility with which they acquire new 
knowledge and skills. 
An intelligence test was used as an early means to 
quantify or measure this difference as a basis for 
educational prediction. As stated by Schwarz (1971): 
"The basic assumption underlying the classic 
intelligence test is that the learning of any given skill is 
a function of motivation, opportunity and an innate ability 
to lern and that individual differences in the mastery of 
skills for which motivation and opportunity are equal, 
therefore, reflect differences in the ability factor alone. 
Operationally, the constructors of the early intelligence 
tests reasoned that 
!• if gross differences in motivation are avoided by 
selecting skills that all individuals are expected 
to develop as a matter of course in the particular 
culture in which they live, and 
2. if gross differences in opportunity are avoided by 
selecting from these skills a subset that can be 
mastered on the basis of only those experiences 
that are uniformly available to all of the 
individuals to be compared, 
then individual differences in proficiency in this subset of 
skills will constitute a reasonably pure measure of the 
individual's relative ability to learn. And so basic a 
measure, it was thought, would be predictive not. only of 
academic performance but also of success in most other 
problem solving situations". 
1.1.1 General intelligence: 
Although Intelligence is defined in many different 
ways, most of the definitions fall into one or more of the 
following categories: (1) capacity to learn (2) capacity to 
perform intellectual tasks (3) capacity to think abstractly, 
and (4) capacity to make adequate adjustments to new 
experiences. 
A more recent definition of intelligence has been 
offered by Stoddard:-
"Intelligence is the ability to undertake activities that 
are characterized by (1) difficulty (2) complexity (3) 
abstraction (4) economy (5) adaptiveness to a goal (6) 
social value and (7) the emergence of originals, and to 
maintain such activities under conditions that demand a 
concentration of energy and a resistance to emotional 
forces". Most of the studies related to intelligence and 
achievement have correlated I.Q scores and scores on some 
achievement test. In certain studies, teacher's ratings or 
marks obtained in public examinations were used as measures 
of academic performance. Since correlations do not involve 
necessarily a causal relationship, one cannot conclude that 
high IQs cause high achievement or vice versa. Nonetheless, 
the correlation coefficients between intelligence and 
achievement scores as reported in research studies in 
various subjects are between 0.50s and 0.70s, which indicate 
substantial degree of relationship. However, the degree of 
association depends on (1) nature of achievement and 
intelligence tests used, (2) the nature of subject matter 
(3) and the nature of students. Intelligence scores tend to 
correlate more highly with standardized achievement test 
scores than with school marks. Some of the correlations are 
in the 0.90s. Correlations of intelligence tests with 
standardized achievement tests are appreciably higher than 
with school marks, because the same test taking skills and 
attutudes enter into both the variables, and there is a lot 
of overlapping in the nature of content. In fact both types 
of tests measure what has been learned, both 'Content' (word 
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meanings, number, facts etc.) and strategies for problem 
solving. The achievement test measures mostly what has been 
learned in the classroom; the intelligence tests draws upon 
broader contexts. The difficulty with treating intelligence 
as a linear, unitary trait would seem to indicate that 
intelligence tests are best thought of as "general 
achievement" tests, on which scores depend largely, though 
by no means entirely, upon material learned outside the 
classroom. 
Pupil's intelligence is probably one of the 
earliest factors which, besides teaching, was found to cause 
variations in achievement. As a matter of fact, such was the 
degree of faith among some research workers that they 
ascribed variations in achievement to intelligence alone. 
That this view was in error and only partially true became 
evident by obsevations of a moderate correlation (Rao, 1915) 
between intelligence and achievement (0.14 to 0.81 with a 
mean of 0.55). Moreover, many studies including the one 
conducted by Sharma (1958), reported the incidence of low 
achievement among intelligent children. 
1.1«2 Specific aptitudes: 
Based on his study on factor analysis of 
intelligence tests. Spearman (1904) reported that mastery of 
a skill depends not only on general intelligence but also on 
a specific ability involve in the learning of that skill. 
Later on Thurstone (1946) and Guilford (1957) suggested that 
ability to learn or intelligence is made up of a number of 
independent factors. While Thurstone suggested eight 
independent factors, Guilford extended the number to 120 and 
later on to 180 (Guilford 1981). These separate abilities 
were called by some specialists as special "aptitudes". 
In the present age of science and technology, when 
we select candidates for a course or for a job, we are not 
much interested in the general intelligence. Rather, we are 
more interested in specific abilities needed for success in 
that particular course or job. There is a sharp demarcation 
between aptitude and achievement. Aptitude is the capacity 
to learn, a forecast of how much students can achieve under 
favourable conditions. Achievement is how much students have 
learned up to a particular point in time. In other words, we 
can say aptitude tests are meant to be predictive of future 
achievement, and achievement tests are meant to assess the 
present level of attainment. Concisely, both measures 
learning but their aims are different. 
Aptitude tests are frequently criticized because the 
results are influenced to some extent by the type of 
environment in which the child has been reared. For example, 
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children in culturally impoverished environments make lower 
scores on intelligence tests than children who are reared in 
more fortunate circumstances. 
Aptitude tests are sensitive to changes in the 
individual's intellectual capacity at any particular point 
in time. When such capacity is altered aptitude tests are 
the first and best method for detecting the change. Aptitude 
should be thought of as aptitude for the next step in 
education, rather than as some innate and unchanging 
characteristic of the student. The distinction between 
aptitude and achievement is too important and too well 
founded in practical experience to be ignored. Seldom does 
the student with high aptitude make poor grades even if he 
is under adverse conditions in the classroom and at home. 
Conversely, seldom does the 'slow learner' begin to make 
excellent grades after even the best of individual 
attention. However, moderate and sometimes even marked 
differences are found between measures of aptitude and 
achievement and when are, they are of real diagnostic 
importance. 
Academic achievement in specified areas is 
correlated with certain type of cognitive abilities known as 
aptitudes. Generally, it is observed that aptitudes 
correlate more highly with the criterion than general 
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intelligence. For example, scores on a mathematical aptitude 
tests will correlate more highly with achievement in 
mathematics than scores on a test of general intelligence. 
1.2 ACHIEVEMENT AND GENERAL INTELLIGENCE: 
Whatever may be the definition of intelligence, its 
measurement consists of administering a series of tasks and 
observing responses to them. From these responses, teachers 
infer something about the intelligence of the. examinee. The 
statement that "intelligence is whatever is measured by an 
intelligence test" may appear to be vague but it does point 
out that I.Q. score based on two different tests are not 
comparable and have different meanings. 
There have been innumerable research studies on the 
relationship between intelligence and achievement, 
especially during the later half of the 20th century. 
However, the present investigator has reviewed only the most 
recent and the most relevant ones. 
Baker, Schutz & Hinze (1961) tested the hypothesis 
that the academic achievement of pupils with "average" and 
"high" mental ability does not differ significantly when 
socioeconomic status is controlled. Ss were assigned to a 
"high" or an "average" mental ability group. Socioeconomic 
status was controlled in analyses of covariance involving 
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seven achievement criterion variables. For each criterion, 
evidence was obtained to reject the hypothesis at the .01 
level. The two mental ability groups differed significantly 
on all achievement criteria even after adjustments were made 
for individual differences in socioeconomic status. 
Mccandless, Roberts and Sternes (1972) conducted a study on 
intelligence in relation to scholastic achievement - using 
the California Test of Mental Maturity for obtaining 
intelligence scores. The correlation coefficient between 
intelligence and academic achievement including reading, 
language, arithmetic social studies & science was found to 
be as high as 0.56. 
Chatterji & Mukerji (1974) also attempted to predict 
achievement scores from the knowledge of the Differential 
Aptitude Test Battery scores. Highly significant 
relationship was found between the aptitude scores and the 
total marks of the subject. Glossop, Appleyard and Roberts 
(1979) studied achievement in relation to general 
intelligence. The results showed a positive linear 
relationship between intelligence and achievement scores. 
The correlation coefficient of intelligence with 
mathematical ability was found to be 0.805 and with reading 
ability 0.815. Crano, Messe and Rice (1979) conducted a 
study on the predictive validity of mental ability for 
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classrooms performance. The investigation based on 
correlations between the two abilities yielded a 'strong 
predictive relationship' between mental- ability scores and 
academic achievement the correlation coefficients ranging 
from 0.474 to 0.505. Roberge and Flexer (1981) conducted a 
study on the relationship between intelligence and academic 
achievement. High positive correlations were obtained 
between mental ability on the one hand and reading, 
mathematical concepts and mathematical problems solving on 
the other. Yule, Lansdown and Urbanowicz (1982) carried out 
a study on prediction of educational attainment through 
intelligence. The results showed very high relationship 
between intelligence scores and achievement scores, the 
coefficient with different aspects of reading ability and 
Mathematics ranging from 0.457 to 0.911. 
The studies discussed above stand testimony to the 
fact that the factor of .intelligence is very closely 
associated with academic achivement and as such a very 
reliable predictor of school performance. But at the same 
time it also becomes quite evident from the results that the 
relationship between the two is not perfect. Intelligence as 
a predictor leaves out certain amount of "residual", a part 
of the data on achievement lying beyond the prediction 
through intelligence. This residual phenomenon has very much 
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afefefacted the attention of the researchers in the field and 
as discussed earlier, the concomitants of 'the residual' 
have been explored in the non intellective domains of 
personality and temprament. However, in their efforts to 
identify the personality dimensions which could account for 
the residua] part of academic achievement many of the 
workers in the area have missed the point of "residual" of 
achievement beyond the level predicted by intelligence and 
have simply studied- the relationship between academic 
achievement and certain personality factors. 
1.3 OPPORTUNITY AND MOTIVATION: 
The fundamental purpose of educative process in an 
institutionalized setting is to enable the pupils to learn 
effectively and develop certain skills and competencies in 
various fields of knowledge such as mathematics, science, 
languages & social studies. The knowledge so acquired by the 
students is termed as academic achievement. Academic 
achievement of students has often been regarded as the 
criterion of the efficiency or success of their teacher. The 
main reason for this is the belief that teaching and 
learning bear a high positive relationship and that, very 
few factors intervene in between these two activities. But, 
this belief is contradicted by the findings of a number of 
research studis, which show that the relationship between 
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teaching & learning is not univocal and depends on many 
other factors, which are very large in number. Many factors 
such as pupil's intelligence, interest, level of aspiration, 
adjustment and other personality characteristics play a 
significant role in determining learning. Academic 
achievement is largely a product of the interaction of 
teaching and these intervening factors. It is therefore, 
obvious that any approach which only takes into 
consideration only the academic achievement for evaluating 
the teaching effectiveness and does not take into account 
the intervening variables, such as pupil's intelligence 
aptitudes, interest, level of aspiration, adjustment and the 
like, is faulty and unsatisfactory. 
1.3.1 Achievement and socioecononiic status: 
Some researchers made attempts to find out the 
effect of socioeconomic status on academic achievement. 
Here we are discussing only the latest studies. 
Chatterji, Mukherji & Banerjee (1971) studied the 
effect of certain socioeconomic factors on the achievement 
of the school children. The main findings of the study were 
(i) The economic conditions of the family seemed to have no 
effect upon the scholastic achievement in all the 
intellectual groups. Similarly, possession of a study room 
had no favourable effect in increasing the achievement score 
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in almost all the cases, (ii) The family size and the number 
of siblings were inversely related to the scholastic 
achievement specially in the low intellectual level. In some 
cases, parent's help had significant positive contribution 
towards higher achievement, (iii) Parent's educational level 
was directly related to the achievement of their children, 
(iv) In high ability group children had greater achievement 
when they had no private tutor than when they prepared their 
lessons under the guidance of private tutor, (v) Father's 
occupation was not consistently related to children's 
achievement. For the high ability group, children and 
servicemen excelled the children of businessmen but the 
trend was reversed for the average and low intellectual 
groups. 
Anand (1973) studied the effect of socioeconomic 
environment and medium of instruction on the Mental 
abilities and the academic achievement of children in Mysore 
at secondary school level. The analysis revealed the 
following (i) the F values of score on all the criteria 
tests were found significant, (ii) three S.E.S groups 
differed significantly from one another in their non verbal 
and verbal intelligence; (iii) high S.E.S. group achieved 
higher Mean scores than pupils in both low S.E.S. group and 
middle S.E.S. group, (iv) whereas the mean score difference 
between middle & low S.E.S. groups were not significant. 
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(v) the relationship between S.E.S. and academic achievement 
was found to exist even when the influence of intelligence 
of non verbal as well as verbal type was partialled out. 
(vi) the relationship of media of instruction to 
intelligence was found inconsistent whereas that of S.E. 
environment remained almost identical; the impact of 
socioeconomic environment was found to influence mental 
abilities and academic achievement, (vii) students studying 
through Kannada medium achieved significantly higher mean 
score than those studying through English medium. 
Ojha (1979) did a study of correlation between 
socioeconomic status & achievement of high school boys. The 
analysis of data revealed a significant positive correlation 
of 0.34 between achievement and S.E.S. for rural boys and 
0.69 for urban boys. The achievement of rural boys was found 
to be better than that of urban boys. For both rural and 
urban students, the t-test analysis led the investigator to 
conclude that the higher the S.E.S. the better would be the 
academic achievement of students at the high school level. 
Parental education, occupation and income were also related 
with the educational achievement of both rural and urban 
boys of class XI. 
Khanna (1980) conducted a study of the relationship 
between students socioeconomic background and their academic 
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achievement at Junior school level. The findings of the 
study were (i) socioeconomic status was positively and 
significantly by related with academic achievement, (ii) The 
student's achievement was related with his S.E.S. 
irrespective of whether his home town was a village or town 
or a city. The correlation was more consistent in urban than 
in rural areas, fiii) The academic achievement of rural and 
urban students was closely related with their guardian's 
income . (iv) There was a positive & significant correlation 
between S.E.S. & academic achievement in the case of boy and 
girl students of rural and urban areas, (v) The academic 
achievement of the students of different types of schools 
was significantly related with the socieconomic condition of 
their families.(vi) The academic achievement of the children 
of educated parents, illiterate parents & educated mothers 
was significantly correlated with the S.E.S. of the family, 
(vii) The scholastic achievement of the students of junior 
high school classes was directly and significantly related 
with their family S.E.S. 
Hansley, Clementine Elizabeth Barber (1982) studied 
the influence of selected socil variables on the achievement 
of Elementary school children in a Textile Mill Community. 
The data were analyzed through a series of stepwise multiple 
regression equations and through a discriminant analysis. 
The findings did not support the hypotheses. The only 
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variable found to be significantly related to achievement 
were sex and grade. Boys consistently scored lower than 
girls at every grade level and scores of both boys 
and girls declined as grade increased. Barham, Wilton Albert 
(1984) studied some psychological, socioeconomic and 
demographic determinants of academic achievement among 
students in Jamaican teachers colleges. Results indicated 
that achievement in English language for males is 
significantly influenced by precollege education in terms of 
its total and direct effects. These results must be 
carefully interpreted because of the small amount of 
variance that is explained for males (26.277o) and females 
(3.147o). Motivation has total effects on Maths that are 
statistically significant for males & females. Family size, 
age, motivation & expectations have statistically 
significant direct effects on Maths for females & not for 
males. The amount of variance explained for males is 12.297o 
& 7.037o for females when Maths is the dependent variable. 
Precollege education has statistically significant direct & 
total effects on General Science for male & female students 
respectively. Meanwhile age, anxiety, motivation have 
significant negative direct effects on General Science for 
females, but not for males. The amount of variance that is 
explained by model is 147, for males & 14.037o for females. 
Additionally, there were only negligible indirect effects 
indicated for all the variables of interest. 
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David, Elizabeth Lindley (1984) studied instruc-
tional management, environmental Variables & student 
achievement. Results of this study suggest that teacher 
education, teacher knowledge, student grade, classroom 
complexity & classroom mobility account for a large 
proportion of the total variance in the path model. Master's 
level teachers significantly effect both the teacher's 
knowledge of the instructional content mastered by the 
student and the student's achievement. The grade level of 
the student significantly affects the student's achievement. 
The teacher's knowledge affects student achievement at the 
p < .001 level. 
Deshpande (1986) studied the interactive effects of 
intelligence and socioeconomic status of students and 
homework on the achievement of students. The findings were: 
1. Students, parents, teachers, girl students and students 
of middle and upper socioeconomic status had a more 
favourable attitude towards homework. 2. No significant 
differences in their attitudes towards homework were found 
when teachers were classified under the four variables of 
marital status, sex, age and teaching experience. 3. 
Parents with an only child had significantly less favourable 
attitude towards home work than parents with two or more 
chileren. 4. The amount of homework and delay in evaluation 
of homework were not significantly related to achievement of 
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students. 5. Intelligence was significantly related to 
achievement at the 10 percent level. 6. Intelligence was 
significantly related to achievement at the 1 percent level. 
7. The trend of the relationship between homework and 
achievement indicated that students who were given homework 
performed better. 
1.3.2 Achievement & familial variables: 
Not only the socioeconomic status but . parents 
involvement and home environment also affects the 
achievement as proved by some researchers. A few studies are 
being discussed here in this regard. 
Hillman, Elizabeth Moss (1982) studied the 
relationship between the variables of family climiate as 
percieved by child and student achievement. The purpose of 
this study was to determine if there was a relationship 
between a child's perception of total family climiate (those 
children living with both parents), and a child's scholastic 
achievement and to determine if there was a significant 
statistical relationship between a child's perception of 
family climate (mother) and family climiate (father) and a 
child's scholastic achievement. It was concluded that there 
was an interaction between family members. It was measured 
and labeled family climate. The relationship between family 
climate & scholastic achievement was subject specific. 
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Herbin Kemp, Mary Ellen (1983) did a study of 
parental involvement and selected family background 
variables as each relates to the child's achievement. 
Stepwise multiple regression models were computed in which 
ability family background variables and parental involvement 
were the independent variables & S.R.A. and grades were the 
dependent variables of interest. These results indicated 
that ability is the best predictor of both S.R.A. & grades 
accounting for 447o of the variance in both. Parental 
involvement accounted for another VL of the variance for 
S.R.A., while none of the family background variables 
predicted S.R.A. Grades were predicted by father's education 
& the length of time the family has lived in the area, 
accounting for 3% of the variance. The results were 
substantiated when stepwise multiple regression models were 
computed using the 3 factors identified with the 
questionnaire ability and family background variables to 
predict S.R.A. & grades. Again ability was the best 
predictor for both. Factor-2 of the scale predicted S.R.A. 
while father's education & length of time the family has 
lived in the area predicted grades. 
Sarkar (1983) studied the contribution of some home 
factors on children's scholastic achievement. The major 
findings were: 1. The home variables such as educational 
environment, income spatial environment, social background. 
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provision of facilities and parent child relationship showed 
a significant difference between the high achievers and low 
achievers at .01 level. 2. The child rearing attitude of the 
mothers of the two groups showed a significant difference 
between the mothers of the high achievers and the low 
achievers at .01 level, indicating thereby that the mothers 
of the two groups possessed different attitudes regarding 
child rearing practices. 3. The multiple correlation 
coefficient was 0.546. 4. The multiple regression equation 
revealed that the contribution of parent child relationship 
to academic achievement was about 17 percent, of social 
background about 7 percent and of educational environment 
about 4 percent. The remaining five factors-income, spatial 
environment, rejection of home making role, harsh punitive 
control and intelligence, explained about 2 percent of the 
variance of the criterion scores. 
Singh (1984) explored the relationship of home 
environment, need for achievement and academic motivation 
with academic achievement. 
The major findings were: (1) Aggregate marks were 
significantly and positively related to average marks and 
self concept of academic ability. (2) Self-concept of 
academic ability was significantly and positively related to 
academic motivation. (3) Need for n-Ach as an operant was 
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not related to any of the respondent's measures. (4) Sex 
differences were statistically effective in all the four 
areas of 'home environment'. Males had significantly higher 
mean score on school, economic recreation & home problems. 
There were sex differences in respect of permissive, loving, 
protecting and rejecting behaviours in father, whereas girls 
percieved permissive, loving, neglecting and rejecting 
behaviours in their mothers. Sex differences were unrelated 
to self concept of academic ability and need for achievement 
motivation. 5. School differences were significant in the 
area of school, economic and home problems of 'home 
environment', restrictive, permissive, loving, protecting 
and rejecting behaviours of father; and restrictive 
behaviour of mother. 
Shukla (1984) studied achievement of primary school 
children in relation to their socioeconomic status & family 
size. The following conclusions were drawn.1. There were no 
significant sex and rural - urban differences in the 
academic achievement of primary school children.2. S.E.S. 
was positively and significantly related to academic 
achievement. 3. At class III level, children belonging to 
the large family size category had significantly better 
academic achievement than those of average and small family 
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size categories. 4. At class V level, the positive impact of 
large family size had been completely nullified. There was a 
tendency of better achievement among the children belonging 
to the small family size category. 5. The structure of 
family, whether joint or unitary, had no significant 
differential impact on academic achievement. 7. The Adult 
child ratio of (1:1) had shown significantly greater 
relationship with academic achievement. 
1.3.3 Achievement & Personality Variables: 
Some researchers made attempts to find out the 
effect of non intellectual variables on academic 
achievement. 
Chopra (1982) made a study of some non intellectual 
correlates of academic achievement at high school level. The 
study was designed to find out the relative importance of 
intelligence and various non intellectual variables in 
determining academic achievement. The major findings of the 
study were (i) socioeconomic background was a very important 
determinant for contribution of education. Significantly a 
larger number of students from the lower socioeconomic 
classes failed in the X exam, and significantly a larger 
number of I class students belonged to higher socioeconomic 
classes. Parents from higher socioeconomic classes gave 
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greater help and encouragement to their children for 
studies. (ii) study habits were positively related to 
academic achievement. (iii) Students from higher socio-
economic classes had higher educational and occupational 
aspirations, (iv) A larger number of students from higher 
socioeconomic classes did some planning for a future career 
in life, (v) Home adjustment was more closely related to 
academic achievement than emotional health & 
social adjustment, (vi) Attitude towards education had very 
high positive correlation with academic achievement, (vii) 
As regards relative importance of different variables, the 
coefficient of multiple correlation between academic 
achievement & intelligence, S.E.S., study habits, home 
adjustment, health adjustment, social adjustment, emotional 
adjustment & attitude towards education was 0.874. The 
coefficient of multiple determination was 0.764. To 
determine the importance of' different variables for the 
prediction of academic achievement. Beta coefficient were 
calculated and the variables in order of magnitude of the 
coefficient were attitude towards education, S.E.S., 
intelligence, study habits, home adjustment and social 
adjustment. Health & emotional adjustment did not appear to 
add to predictive value when these variables were taken 
together. 
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Mehna (1986) did an investigation into some factors 
affecting academic achievement in science of standard IX 
students of Greater Bombay. The major findings of the study 
were: Six variables, viz. verbal intelligence, motivation 
for learning general science, scientific knowledge and 
aptitude, numerical ability, liking for teachers of science 
and interest in medicine were significant predictors of 
achievement of class IX students in general science. The 
significant predictor variables for boys were scientific 
knowledge and aptitudes motivation for general science, 
verbal intelligence, interest in commerce, numerical ability 
and liking for science teachers. The significant predictors 
of achievement in general science for girls were verbal 
intelligence, motivation for general science, scientific 
knowledge and aptitude, liking for teachers of general 
science and numerical ability. 
1.4 CONCLUDING REMARKS: 
The discussion given in the previous sections 
alongwith a comprehensive review of related research leads 
to certain meaningful conclusions regarding the relationship 
of academic achievement with cognitive and non-cognitive 
factors. It was found that most of the studies relating 
achievement and intelligence have correlated IQ scores and 
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such variables as highest grade completed, examination 
marks, grade point average and teachers' ratings. Since 
correlations do not necessarily indicate causal relation-
ships, one can only demonstrate the extent to which these 
variables are associated with one another. One cannot to 
certain that high IQ causes students to achieve high marks, 
continue their education, or that education or high 
achievement enhances IQ. Making causal inferences on the 
basis of correlation is misleading. 
However, substantial degree of correlations have 
been reported level of education received and IQ scores and 
those who continue their studies from primary school through 
middle and high school to college level are brighter than 
those who drop out. Some evidence supports the hypothesis 
that continuing education raises IQ test scores. Studies 
generally agree that those who initially score low on IQ 
tests tend to score even lower on subsequent tests when they 
are no longer attending school. For those who continue to 
attend school, IQ scores tend to increase significantly. 
Examination marks also have been found to correlate 
substantially with IQ scores. The degree of these 
correlations depends on: (i) nature of achivement and 
intelligence tests, (ii) the nature of the subject matter, 
and (iii) the nature of the students. In general group tests 
of IQ correlate higher with school marks than individual 
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tests. The main intervening variable is perhaps reading 
ability which is instrumental in both achievement and IQ 
group tests. It has been found that IQ tests tend to 
correlate more highly with standardized achivement tests than 
they do with school marks. Some of the correlations of 
standard achievement tests with IQ tests are as high as 
.90. In such situations the distinction between achievement 
and intelligence is all but eliminated « Whatever certain 
achievement tests measure is also measured .by IQ tests. The 
correlations are highest when achievement tests emphasize 
verbal reasoning skills. 
The IQ scores tend to be better predictors of 
achievement at school level than at college level. This is 
due to narrow range of ability in college population. 
Intelligence has very high correlation with reading ability 
at the lower grades. 
The role of non-intellectual variables in 
determining achievement in academic subjects is also 
worthnoting. The review of researches has shown that certain 
'opportunity' and 'motivational' variables play a vital role 
in performance in school examinations. Substantial degree of' 
correlations have been reported between achievement test 
scores and family background variables such as socioeconomic 
status, family income, parent education, family size home 
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environment, parent involvement, previous schooling, and 
relationship with parents. Similarly, the variables 
associated with motivation are also significant determinants-
of academic achievement. These include, interests, 
attitudes, study habits, aspirations, family values and 
certain personality variables. 
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CHAPTER - II 
OVER - UNDERACHIEVEMENT : THEORY AND RESEARCH 
2.1 CONCEPTS OF OVER - UNDERACHIEVEMENT: 
Educators are commonly interested in knowing whether 
a student is working up to his. ability. Here the term 
'ability' refers to students performance on an IQ test or on 
a specific aptitude test. Suppose a student performs better 
relative to the average of his age or grade group, on a test 
of aptitude or mental ability than on an achievement test in 
some subject matter field. This situation is of a great 
concern to the teacher or an educator. Such a student is 
termed as an 'underachiever'. Similarly, a student is termed 
as an 'overachiever' if he performs better relative to the 
average of his age or grade group on a test of achievement, 
than on a test of aptitude or mental ability. Any child who 
falls below the average of all children is thought of as a 
underachiever and who falls above the average of all 
children is thought of as an over-achiever. This assumes 
that all children are of the same ability. We know that all 
6 year olds or all 10 year olds are not the same - with 
respect to either native endowment or life experiences. The 
differences show up on our measures of academic aptitude as 
well as on any other measures that we can apply to children. 
Putting aside the errors of measurement, which are 
very real in both aptitude and achievement appraisals, the 
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two involve somewhat different things. Especially as we 
consider marks by teachers, these reflect interest, effort, 
ability to understand what the" teacher wants and skill of 
pleasing him, as well as capability in some special segment 
of academic content so the correlation of aptitude with 
achievement is positive but not perfect, and the pupils at 
the very top in measured aptitude will be above average, but 
not necessarily very top in achievement. 
Kowitz & Armstrong explained the underachiever as 
"the pupil who is not working hard enough to achieve to the 
limits allowed by his abilities". 
Those who consider intelligence tests direct 
measures of hereditary potential often characterize children 
whose MAs are higher than their achievement scores as 
"underachievers", that is, as failing to learn as much as 
they can. Although they recieve less attention, 
overachievers are equally numerous, and, by the same logic, 
are learning more than they can. 
To account for this state of affairs statisticians & 
testers began to plot regression equation to predict 
variations in achievement from intelligence scores. This 
approach has led to the classification of three type of 
achievers. Type one included achievers who achieved more 
than what they were expected to achieve, type t-wo included 
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those who approximately achieved what they were expected to 
achieve and type three represented those who achieved less 
than what they were explected to achieve, all on the basis 
of their intelligence scores. Later on, research workers 
began to term the first category of pupils as overachievers, 
the second as average achievers, and underachievers. This 
approach is strikingly different from the traditional 
approach in which the teachers classified their pupils as 
high achievers, average achievers and low achievers on the 
basis of their actual academic achievement, mainly because 
it used the intellectual ability of pupils as a basis for 
predicting their academic achievement and for that reason it 
was considered to be better than traditional approach. The 
traditional approach not only ignored the fact of 
intelligence while classifying the pupils into high and low 
achievers but it also was arbitrary in that it did not 
conform to the usual principles of a normal probability 
curve. The regression based classification thus went beyond 
the traditional approach as it interpreted achievement in 
terms of intelligence and abilities and, therefore, proved 
to be scientifically sound than the latter which was based 
exclusively on achievement and that, too being arbitrary 
categorised. 
It has always been hoped by teachers and educators 
that the use of appropriate measures in education would make 
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it possible to identify those students whose potentially 
good performance was being adversely affected by other 
factors not related to ability. In order to carry out such a 
diagnosis, it was thought necessary to administer two kinds 
of tests - a test of intelligence or innate ability and a 
test of achievement. The difference between an individual's 
scores on these two would then be taken as an indication of 
the extent to which his achievement in school was falling 
short of his ability. Very often the concepts of over- and 
underachievement become semantical ly troublesome. While it 
was reasonable to conceive of an individual who was working 
below his potential, the question was sometimes asked, how 
is it possible to achieve beyond one's potential. The term 
'potential' seems to imply a physiological limit that by 
definition, cannot be exceeded. 
Without making any attempts to resolve these issues, 
the research in this area has simply remained concentrated 
on the question of accounting for the discrepancy between 
actual and predicted achievement 
2.2 METHODS OF IDENTIFYING UNDER-OVER ACHIEVERS: 
Thorndike (1963) has suggested that it is necessary 
to define underachievement as the discrepancy of actual 
achievement from some predicted value based on the 
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regression equation between aptitude and achievement. This 
procedure controls for the well known regression effect that 
so often confounds the findings of research employing 
standardized tests. This is probably the most serious 
methodological weakness in existing studies, and, according 
to Thorndike the "failure to recognise this regression 
effect has rendered questionable, if not meaningless much of 
the resarch on achievement (p. 5)". 
Tiegland, Winkler, Hunger and Kranzler (1966) 
identified fourth grade underachievers by predicting grade-
point average from the verbal scale of the Wechsler 
Intelligence Scale for children. If the grade point average 
predicted by a regression equation was 0.8 standard error of 
estimate above the obtained grade point average, the student 
was identified as an underachiever. This technique was also 
used by Perkins '1965) using 1.00 standard error of 
estimate. Hummel and Sprinthall (1965) modified this 
procedure somewhat and employed a grade point discrepancy 
score derived as the difference between the actual grade 
point average and the predicted average. Underachievers were 
defined as those pupils with grade point discrepancy scores 
that fell one or more standard deviations in the negative 
direction from the average discrepancy score of the 
population. Superior achievers were selected by the same 
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procedure but in the opposite direction; thus, the two 
groups were separated by at least two standard deviations. A 
different procedure used by Curry (1961) identified 
underachievers as those whose T-scores on the California 
Achievement test were ten or more points below their 
T-scores on the California Test of Mental Maturity. 
Overachievers were identified as those pupils whose 
California Achievement Test scores were correspondingly 
above their T-scores on the California Test of Mental 
Maturity. 
A somewhat definitive evaluation of various 
techniques used to identify over and underachievers was 
undertaken by Farquhar & Payne (1964). The importance of 
their study and its immediate relevance to the present 
review merit its report in some detail. The authors pointed 
out the contradictory conclusions often resulting from 
inconsistency in operational definitions of over and 
underachievement. Techniques of selection were then grouped 
into four distinct categories as follows: 
1. Central tendency splits: under and over achievement are 
determined by dichotomizing a distribution of combined 
aptitude and achievement measures. 
2. Arbitrary partitions - middle group eliminated: 
Discrepancies are determined by contrasting extreme 
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groups in achievement aptitude distributions and by 
eliminating a middle group. 
3. Relative discrepancy splits: Grade point average and 
aptitude predictors are ranked independently. Under and 
overachievement are determined by the discrepancy 
between the sets of ranks. 
4. Regression model selection: A regression equation is 
used to predict achievement from aptitude measures. 
Under and over achievement are then determined on the 
basis of the discrepancy between actual and predicted 
achievement. 
There could be an extreme range in the absolute number 
of individuals identified as under and overachievers, 
depending on the particular technique used. 
The concept of over-underachievement is based on the 
assumption that assessment of academic achievement of an 
individual is inextricably bound up with his abilities and 
as such should not be governed by arbitrary standards of 
academic success and failure. Stated in different terms the 
assumption implies that the extent to which one achieves 
more or less than what a majority students of his ability 
level are achieving would indicate the level of his over 
and underachievement. The phenomenon of over-underachievement 
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is basically dependent upon the determination of an 
individual's actual academic achievement and the achievement 
that can be expected of him on the basis of his abilities. 
Of all the factors employed for determining the 
expected level of academic achievement, intelligence is 
probably the only one which has invariably been used by all 
the investigators. There are, however, sharp differences 
among the investigators regarding the techniques and 
procedures through which intelligence has been used for 
determining the expected level of achievement and, thus, 
identifying over-underachievement. 
Broadly speaking, these techniques and procedures 
can be classified into three categories. These categories 
are described in the sections to follow. 
2.2.1 (A) Variability in achievement at constant level of 
intelligence: 
According to some investigators over and under-
achievement is a variability in achivement at a constant 
level of intelligence. At a given intelligence level, James 
and Elmore (1962) considered those pupils who have the same 
level of intelligence but fell within the upper and lower 
27% groups of the cumulative frequency distribution for 
achievement as overachievers and underachievers 
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respectively. Similarly Parsley (1967) divided their sample 
into five intelligence groups determined the mean 
achievement for each group and added and substracted 0.6 
grade placement to and from each of the means to locate the 
upper & lower limits. Pupils who fell be]ow the lower limit 
were designated as underachievers and those who fell above 
the upper limit were considered as overachievers and those 
falling between these two limits were treated as Average 
achievers. Eugence (1964) found out' percentile norms of 
achievement for each IQ point from the lowest to the 
highest rather than determining the upper and lower limits 
for an intelligence group. The norms indicated the degree of 
over and underachievement. 
Shaw (1957), Frankel (1960), Morrow & Wilson (1961) 
and Violet (1967) in separate studies selected groups of 
children with high intelligence and referred to the high 
achieving subjects as overachievers and the low achieving 
subjects as underachievers. Forehlick and Hoyt (1959) and 
later on Dienner, Srivastava (1966) and Bhatnagar (1966) 
designated as overachievers those students with below 
average intelligence but above average academic achivement. 
Underachievers as those with above average intelligence but 
below average academic achievement. 
The investigators seem to believe that all 
differences in academic achievement are due to variations in 
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intelligence only. This cannot be true, because the 
coefficient of correlation between them is not perfect. This 
means that in addition to intelligence there are some other 
variables which determine academic achievement. These 
variables are also important and should be taken into 
account while defining overachievers and underachievers. 
These studies have followed a wrong assumption that all the 
individuals within a certain range of intelligence may be 
treated as similar in ability and hence would have the same 
level of academic achievement. There are two weaknesses in 
this approach: (i) The students with different levels of 
I.Q. are considered as equal in ability; (ii) they are also 
considered to achieve at the same level. This approach was, 
therefore, not considered appropriate for the identification 
of over - underachievers in the present study. 
2.2.2 (B) Discrepancy between achievement and intelligence: 
Duff & Lawrence (1960) considered over - under-
achievement as a discrepancy between comparable scores on 
achievement and intelligence. Likewise, Franzen (1920) & 
Monroe and Buckingham (1920) divided the Educational age by 
Mental Age. This ratio was multiplied by 100 and was named 
as Achievement Quotient (A.Q.). Pupils scoring within a 
range of 86-115 A.Q. were considered Average achievers; 
those whose A.Q. scores were 116 or more were regarded as 
overachievers and those whose A.Q. scores were 85 or less 
were regarded as underachievers. 
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The above approach used the factor of Mental Age for 
determining the Educational Age, which was considered to be 
a more valid index of learning capacity. Achievement 
Quotient indicated whether the individual was achieving up 
to his mental capacity or not. This technique also suffers 
from mentally superior individuals would have achievement 
equal to their Mental Age, second defect in using the A.Q. 
is that frequently the population samples upon which the 
educational achievement tests have been standardized are not 
comparable wijth those upon which the norms of intelligence 
tests have been based. Generally, the former are less 
representative of population and are dependent, of course, 
upon the qualityof the schools in which the standardisation 
process was carried out. Third defect is the fact that 
school marks and many achievement tests also do not 
differentiate as well among pupils as does a sound test of 
general intelligence. This fact tends to reduce the 
variability of the former and its correlation with the 
latter. A fourth defect ofthe Quotient or the ratio approach 
and of the discrepancy approach as well is that they 
are not free from regression effect as a result of which 
pupils of high Mental Age become underachiever and those 
with low Mental Age turn out to be overachievers. This is 
an artifact and is not indicative of actual truth. It was 
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because of this defect that Pinter (1921), Mc Phail (1922), 
Peters (1926) and Marshall (1967) did not adopt this 
technique for the identification of- over-underachievement in 
their respective studies. Freeman (1950) and Ross (1954) 
also did not favour the use of A.Q for this purpose. Hence 
the measures of over-underachievement based on direct 
discrepancy or ratio between intelligence and achievement 
owing to these glaringly inherent defects were not adopted 
for differentiating the over & underachievers in the present 
study. 
2.2.3 (C) Discrepancy between observed and predicted 
achievement: 
To overcome the limitations inherent in the 
approaches referred to earlier, Nygaard (1936), Cureton 
(1937) and Tsao (1943) in separate studies suggested the use 
of regression of Educational Age (E.A.) on Mental Age to 
find out the expected or estimated Educational Age (E.A. 
est). The Educational Age (E.A.) was then divided by the 
estimated Educational Age (E.A. est.) and the ratio was 
multiplied by 100. Nygaard (1936) and Cureton (1937) 
referred to this modified quotient as regression Achievement 
Quotient (R.A.Q.) but Tsao (1943) termed it as Effort 
Quotient (E.Q.) and Fleming as Success Quotient (S.Q.). 
According to this formula pupils whose quotient was 100 were 
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Average achievers and those who obtained above and below the 
100 Quotient were respectively termed as over and under-
achivers. 
The formula, however is not free from defects even in 
this revised form. Achievement is a normally distributed 
ability. In a normal distribution, the number of average 
achievers is considerably larger than that of over & under-
achievers. In actual application of this formula, the number 
of average achievers is found to be far less than that of 
over & underachievers. This is because there are very few 
pupils whose quotient is found to be exactly 100. To 
overcome this defect Goodenough (19A9) has suggested the 
following procedure: (1) find out the deviation (d) of the 
obtained Educational Age (E.A.) from the estimated 
Educational Age (E.A. est) by substracting the latter from 
the former (E.A. - E.A. est); (2) find out standard Error of 
the estimated Educational age; (3) divide the deviation 
score (d) by standard Error of Estimated Educational Age 
(E.A. est) to get the standard score; (4) treat the standard 
score as an index of the magnitude of over underachievement 
& then (5) finally, consult the normal curve table to 
determine the probability of a chance deviation of such 
magnitude^. 
The discrepancy or deviation approach suggested by 
Goodenough (1949) was later on adopted by several investiga-
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tors ( Odell, 1932; Phillips, 1943; George & George, 1959; 
William & Lionel, 1959; Mabel, 1960; Carter, 1961; Lois & 
Bernard, 1962; Pierce, 1962; Smith, 1963; Thorndike,1963; 
Norman, 1964; Holland & Robert,1964; Warren, W. Willingham, 
1964; Marshall, 1967 and Violet Quimboy, 1967) with the 
modification that instead of using Educational Age they used 
achievement tests scores. Discrepancies thus found out 
between actual & predicted achievement were of two types: 
positive & negative. The positive discrepancy indicated a 
higher actual academic achievement than the predicted 
academic achievement and the negative discrepancy showed a 
lower actual academic achievement than the predicted 
academic achivement. The former was regarded as an index of 
what was designated as overachievement and the latter as 
underachievement. 
It will be realised from these studies that the 
above approach is essentially based on the discrepancy 
between the actual academic achivement & the predicted 
academic achievement, the latter being predicted on the 
basis of a regression equation between intelligence and 
achievement. As a matter of fact, the genuineness of over-
underachievement is largely a matter of accurate prediction 
of achievement. In other words, the more comprehensive, 
precise & reliable the predictor, the greater will be the 
genuineness of over-underachievement. 
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Investigators differ on the use of predictors which 
can make the most accurate prediction of achievement. As 
pointed out earlier, all investigators agree on the use of 
intelligence as a predictor of academic achievement. 
However, they do not show the same degrae of agreement 
whether intelligence alone or in combination with certain 
other predictors can make the most accurate prediction of 
academic achievement. Some of them (Goodenough, 1949; John, 
1954; Carter, 1959; Mabel, 1960 and Norman, 1964) are of the 
view that intelligence alone is sufficient to make the most 
satisfactory prediction of academic achievement, but there 
are many investigators (Phillips, 1943; Odel1, 1952; George 
& George, 1959; William & Lionel, 1959; Lois and Bernard, 
1962; Rao, 1963; Smith, 1963; Thorndike, 1963; Holland & 
Robert, 1964; Willingham, 1964 and Marshall, 1967) who do 
not subscribe to this view. They contend that besides 
intelligence other factors influencing academic achievement 
should also be included in the regression equation for 
making the most accurate prediction of achievement. 
This is because, they assert, the correlation 
between intelligence & achievement in the majority of 
studies ranges from 0.35 to 0.55. A correlation of 0.55 just 
gives an estimate of 16% better than chance. This is not a 
very high figure to be used as a basis of prediction. Hence, 
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they advise to combine intelligence with other predictor 
variables in order to increase the accuracy of prediction. 
The net result of this trend of thinking is the 
preference for a team of predictors to one predictor alone 
and to use multiple regression equation for the purpose. The 
main assumption behind this preference was that the present 
achievement of an individual is a product of factors 
operating within the individual (e.g. special & general 
intellectual abilities, motivation etc.) and outside the 
individual (e.g. home & school conditions etc.). Given a 
knowledge of all the possible influencing factors, a few 
enthusiasts, however, went so far as to claim that they 
could make a perfect prediction of the academic achievement. 
That this is an overambitious claim is evident from the fact 
that, in the first place, it is not possible to know all the 
influencing factors, secondly, even if these be known, it is 
difficult to ascertain the degree of their influence for 
linear relationship may not exist between academic 
achievement and many of these factors (e.g. non 
intellectual), and thirdly, predictor tests are not 
absolutely free from errors of measurement. There is, of 
course, no denying the fact that employment of a large 
number of factors can improve the accuracy of prediction. 
George & George (1959) from their review of the 
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achievement predicting factors have concluded that "To date, 
aptitude score combined with an index of high school 
performance in a -multiple regression equation have yielded 
the best estimate of the grade point average (G.P.A.)", 
(p. 68). In this statement, aptitude refers to scholastic 
aptitude or intelligence, high school performance to past 
achievement and grade point average (G.P.A.) implies present 
achievement. 
Holland (1960) after subjecting 130 predictors to 
Whorry Doolittle technique &F-test has arrived at the same 
conclusion. William and Olson (1959), Rao (1963) and 
Thorndike(1963) have also suggested the combination of these 
two factors. The latter in addition, recommends to include 
such other stable factors as socioeconomic status, sex & 
age, but barring socioeconomic status, findings with regard 
to the predictive effectiveness of the other two factors are 
conflicting. 
From the above, it may be inferred that in any 
scheme for accurate prediction of academic achievement, 
intelligence, past achievement & socioeconomic status should 
find a place. Over underachievement then world be a 
discrepancy between the actual academic achievement and the 
predicted academic achievement, predction being made on the 
basis of these three predictors. Identification of over 
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underachievement made through this procedure seems to be 
free from all those defects and deficiencies from which the 
contrasting achievement approach & discrepancy and 'ratio 
approach suffered and contain all the good points of the 
prediction based discrepancy approach. 
For reasons already explained in the earlier 
chapter, the procedure that has been recommended by Thorndike 
for the identification of over-underachievement seemed to be 
most appropriate and was therefore, adopted in this study. 
Thorndike defines over and underachievement in terms of 
discrepancies between actual academic achievement and 
predicted academic achievement. Identification of over-
underachievement, therefore, depends upon the determination 
of actual or criterion academic achievement and the 
predicted academic achievement. For predicting academic 
achievements, Thorndike has suggested the use of a group of 
factors which includes intelligence, past achievement 
socioeconomic status, sex and age. But for the last two 
factors, that is, sex and age both of which have been 
controlled by confining the study to only male eighth grade 
early adolescents, the other three factors constitute the 
predictor variables. 
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2.3 RESEARCH ON OVER-UNDERACHIEVEMENT: 
Researchers have made a lot of contribution to find 
out the various factors which affect and are associated with 
underachievement of school students. The factors which 
influence the over-underachievement may be intellectual as 
well as non-intellectual. 
2.3.1 Over-underachievement in general: 
Some of the researchers did a lot of effort to find 
out the cause of under and overachievement. Here we have to 
discuss both intellectual & non intellectual variables which 
makes the student under or over achievers. 
Srivastava (1967) did an investigation into the 
factors related to educational underachievement. Findings 
indicated that (i) Underachievement was related to (a) poor 
study habits (b) poor reading ability which included poor 
reading speed, Vocabulary and spelling (c) low academic 
motivation (d) poor health (e) poor social and emotional 
adjustment and ^f) problems concerning family and school 
(ii) Underachievement was related to various background and 
personal factors like age, S.E.S., father's profession, size 
of family, number of siblings, birth order, reading 
interests, failures in school exam. & participation in games 
and sports & (iii) no significant relationship was found to 
exist between underachievement and instances of parental 
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structure, hobbies, interest in games, sports & music and 
attitude towards school. 
Dhaliwal (1971) did a study of some factors 
contributing to academic success and failure among high 
school students-Personality correlates of academic over-
underachievement. The purpose of the present investigation 
was primarily to study personality correlates of academic 
success, failure or to be more precise of academic over and 
underachievement. The results arrived at in the two phases 
of the investigation revealed that 
(i) superior study habits, reservedness, high verbal 
ability, home, emotional & school adjustment, poor 
social adjustment and security feelings corresponded 
with overachievement i.e. academic success, whereas 
inferior study habits, outgoing tendencies, low 
verbal ability, emotional instability, assertiveness, 
happy go like temprament, poor adjustment in home, 
emotional & school areas, good social adjustment and 
insecurity feelings were associated with academic 
underachievement, i.e. academic failure; & 
(ii) anxiety & need for achievement bore a curvilinear 
relationship with over and underachievement, 
implying thereby that both overachievement and 
underachievement go with higher need for achievement 
and greater anxiety in comparision to normal 
achievement. 
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Menon (1972) did a comparative study of personality 
characteristics of overachievers and underachievers of High 
Ability. The main findings of the study were (i) demographic 
factors & socioeconomic status markedly influenced over and 
underachievement, (ii) higher occupational and educational 
level of father, educational level of mother, (iii) family 
income and parental attention were related to high 
achievement but the extent of relationship was not similar 
for boys and girls, (iv) Job aspiration, educational 
aspiration and general ambition were strongly associated 
with high achievement, particularly for girls, fv) Urban 
residence was related to high achievement. 
Menon (1973) also did a comparative study of the 
personality characteristics of overachievers and under-
achievers of High Ability. The results revealed that (i) 
overachieving groups of boys and girls of superior ability 
as wel as the general group were found to be less extrovert 
and maladjusted while overachieving boys of general group 
were found to be less socially active and masculine, (ii) 
over achieving groups of boys of girls of superior ability 
as well as the general group were found to show greater 
academic interest and endurance; over achieving girls from 
general group and overachieving boys of both groups were 
also found to have greater general ambition; overachieving 
boys and girls from higher ability as well as general groups 
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showed that their persistence was greater, (iii) 
overachieving girls of the general group showed greater 
interest than underachievers in aesthetic, social & 
mechanical activities and less interest in outdoor, 
persuasive & clerical activities; overachieving boys of the 
general groups had more interest in aesthetic activity & 
less interest in outdoor work, while high ability 
overachievers among boys had an interest in mechanical 
activities and (iv) overachievement and underachievement 
were found to be influenced by socioeconomic and demographic 
characteristics. 
Abraham (1974) studied some factors relating to 
underachievement in English of secondary school pupils. The 
study revealed that (i) the achievement level was associated 
with attitude towards English personal adjustment & S.E.S. 
(ii) there was greater proportion of normal achievers among 
girls as against boys, (iii) Underachievement was more 
frequent in rural schools and overachievement in urban 
schools (iv) Overachievers were proportionately more in 
private schools than in government schools, (v) Under-
achievement was more in higher age group & overachievement 
was more in lower age group, (vi) the factor pattern of the 
total sample was significantly different from the factor 
pattern obtained for the underachievers and overachievers 
where as it was highly comparable with the pattern obtained 
for the normal achievers, (vii) the three factors obtained 
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were Scholastic Disposition, General adjustment & social 
stimulation which accountd for variance of both general 
group and the normal achieving group. (viii) For the 
overachievers only Linguistic Disposition and General 
adjustment were needed to account for total variance, (ix) 
For urban achievers group adjustment, social personal 
adjustment & scholastic Disposition were found to be the 
factors responsible for explaining total variance. 
Chaudhari, Jain (1975) studied factors contributing 
to academic underachievement. The major findings of the 
study were (i) The factors contributing to academic under-
achievement varied significantly with sex. (ii) Bright 
children normally come from families where parents had 
higher level education, were mostly engaged in professions 
requiring general knowledge and knowledge of mathematics, 
and had more income than the parents of dull students, 
(iii) The mothers of bright achievers had higher level of 
education than the mothers of underachievers. (iv) Bright 
achieving female candidates had better general adjustment, 
(v) Product movement coefficient of correlation between 
n-achievement and home adjustment was 0.34 & 0.17 
respectively for girls and boys^ (vi) Product moment 
coefficient of correlation between n-achievement and 
mother's education was 0.34 and 0.15 in the case of girls 
and boys respectively. 
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Agarwal (1975) did a psychosocial study of academic 
underachievement at secondary school level in the state of 
Rajasthan. 
The major findings of the investigation were (i) 
The overachievers had stronger educational, social and 
humanistic values than the underachievers, but on the 
remaining three values - materialistic, religions & 
personal the two groups were alike, (ii) The urban 
overachievers had stronger educational, social and 
humanistic values than the urban underachievers. The rural 
underachievers and overachievers did not differ 
significantly on any of the six values, (iii) Parent's 
values were related to student's academic achievement. The 
parents of the overachievers gave more importance to 
education of their wards than the parents of the 
underachievers, (iv) S.E.S. of the parents of the 
underachievers and overachievers was related to their 
achievement. Sharma (1981) investigated the factors related 
to academic underachievement of girls of secondary schools 
located in rural areas of Haryana. It was found: 1. Poor 
academic motivation, linguistic ability, planning of study 
work, adjustment and emotional insecurity contributed to 
underachievement. 2. The underachievers were significantly 
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poor in their performance on all these variables. 3. All 
the variables included in this study were inter related. 
Hence remedial programmes for underachievers had to be 
necessarily global in approach. 
Beedawat (1976) did a study of academic 
underachievement among students. The major findings of the 
study were (i) intensity of incidence of underachievement 
was more or less uniform in the urban and rural areas, (ii) 
incidence of underachievement was higher in science groups, 
(iii) the proportion of underachievers among girls was 
larger than that among boys. (iv) very few of the 
underachievers were found to be outgoing, warm hearted and 
easy going, (v) 757o of the students among underachievers 
possessed average emotional stability and (vi) about 407c. of 
students were found to be possessing qualities like 
impulsively lively and gay enthusiastic. 
Singh (1983) studied under and over academic 
achievement and its motivational correlates (A Factor 
Analytic Study). The findings of the study were: 1. Two 
factors were derived from correlation matrix of UAs at 'I' 
level. One factor was named the 'Motivation Factor'. The 
second factor operative in this group was labelled as the 
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'Self Debasing Factor'. 2. Only one factor was extracted for 
OAs at 'I' level. This was called the' self promoting 
Motivation Factor. 3. One factor was obtained for UAs at U+I 
level. This factor was recognised as the 'Aggressive 
Assertion Factor'. 4. Two factors were found for OAs at 
'U+I' level. One factor was called the 'Value Aspiration 
Factor'. The second factor was named the 'Benevolent 
Assertion Factor'. 5. The motivational organizations of the 
two contrasting groups were found to be opposite in nature. 
6. The motivational organization of UAs was found to be 
significantly less harmonious than that of OAs. 
Gupta (1983) studied personality characteristics of 
Ninth grade over & underachieving boys and girls at 
different levels of achievement motivation. 
The findings of the study were: 1. The group of low 
motivated overachieving boys was found to be more vigorous 
and Zestful than the group of low motivated underachieving 
boys. Among the underachieving boys, the low motivated group 
was found to be least vigorous and zestful. 2. The high 
motivated underachieving girls were more submissive and less 
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tense than high motivated overachieving girls. But low 
motivated underachieving girls were less submissive and more 
tense than the low motivated overachieving girls. 3. 
Overachieving boys were less expedient and less shy and had 
less undisciplined self conflict than the underachieving 
boys. 4. Overachieving girls were less affected by feelings 
and more emotionally stable, less shy and more vigorous and 
zestful and had less undisciplined self conflict than the 
'underachieving girls. 5. Among boys, the high motivated 
group and average motivated group were found to be more 
sober, less happy-go lucky, and had less undisciplined self 
conflict than the low motivated group. 6. Among girls, the 
high motivated group was more intelligent and less expedient 
than the low motivated and average motivated groups, and was 
less shy and had less undisciplined self conflict than the 
low motivated group. The high motivated group did not differ 
significantly from the average motivated group in shyness 
and undisciplined self conflict. 7. The average motivated 
boys did not differ from low motivated boys in scholastic 
ability, expediency, shyness and undisciplined self 
conflict. 8. Neither the two levels of achievement nor the 
three levels of achievement motivation differed significant 
by on personality factors - A, B, C, E, 0 & Q^ for boys, and 
A, D, F, I, 0 and Q^ for girls. Interactional effect was 
also not found in these personality factors. 9. Over 
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achieving boys differed from underachieving girls in G, H 
and Qo and overachieving girls differed from underachieving 
girls in C", H, J and Q^ personality traits. 10. There was 
significant interaction in academic achievement and 
achievement motivation both in the case of boys as well as 
girls in the case of J personality factor. 
Haq (1987) did a study of certain personality 
correlates of over-underachievement in different school 
subjects. 
The findings may be summarised as the male over 
achievers in Hindi were found to be more prone to be 
enthusiastic (F) but less excitable (D) and less tough 
minded than the male under achievers in Hindi. 
The male over achievers in English were more prone 
to obedience, submissiveness, and accommodating temprament, 
while the underachievers in the same subject were more 
inclined to be assertive, competitive and aggressive (E). 
The male overachievers in Mathematics differed from 
the underachievers only one one personality measure. The 
over achievers were found to be relaxed (Q, ) and the 
underachievers tense. On the other 13 factors of HSPQ the 
differences were insignificant. 
In Science, the male overachievers exhibited no 
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significant difference from the underachievers on any of the 
14 personality factors. 
The difference between the female over and 
underachievers in Hindi was found to be insignificant on 
each of the 14 dimensions of personality. In English the 
over and underachieving girls differed significantly on 
several personality factors. The over achieving girls were 
found to be more assertive (E), more enthusiastic (F), more 
inclined to tough mindedness (I), and more prone to be self 
sufficient ^Qn'^ ^ t)ut less intelligent (B), and less prone to 
circumspect individualism (J). The underachieving girls in 
English, on the other hand, were comparatively less 
assertive, less enthusiastic and less tough minded, but more 
intelligent, more prone to circumspect individualism and 
more sociably group dependent. 
The female overachievers in Mathematics exhibited 
significant differences on two out of 14 personality 
factors. The over achieving girls were found to be more 
enthusiastic (F) and more self sufficient (Q2) than the 
underachieving girls. 
Among the girls, overachievers in science were more 
inclined to be reserved (A) and more self sufficient (Q2) 
than the under achievers. 
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As regards sex differences, the over achieving boys 
in Hindi exhibited higher scores than the overachieving 
girls on intelligence (B), emotional stability (C), 
adventurousness (H) and circumspect individualism (J). The 
overachieving girls, on the other hand, were more excitable 
(D). more apprehensive (0) and far more tense (Q,) than the 
male overachievers, In English the overachieving boys were 
found to be more intelligent (B) and emotionally more 
stable' (C) and prone to be obedient (E) than the 
overachieving girls, while the female overachievers in 
English, on the other hand, were more assertive (E), more 
self sufficient (O2) and more tense (Q,) than the male 
overachievers in English. 
In Mathematics the overachieving boys were found to 
be higher than the over achieving girls on intelligence (B), 
emotional stability (C), surgency or enthusiasm (F) and 
adventuresomeness (H), while the female overachievers were 
more apprehensive (0) & more self sufficient (Qo). On 
Factor E, the boys were prone to be obedient and the girls 
assertive. Results on Q, showed that the male overachievers 
in Maths were relaxed and the female subjects tense. 
The overachieving boys in science also showed higher 
intelligence (B), greater emotional stability (C), more of 
adventuresomeness (H), and greater circumspect individualism 
(J) than the overachieving girls. The female subjects, on 
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the other hand, were more assertive (E), more apprehensive 
(0), more self sufficient (Q„) and far more tense (Q, ) than 
the male overachievers in Science. 
The underachieving boys in Hindi were found to be 
more reserved (A), more intelligent (B), emotionally more 
stable (C), more adventurous (H) and more prone to toughmin-
dedness (I), circumspect individualism (J) and self assured 
temperament (0) than the underachieving girls. The male 
subjects were also more inclined to be obedient (E) and 
relexed temperament (QA) while the female subjects were 
assertive (E) and tense (Q/). 
In English the underachieving boys were emotionally 
more stable (C), more excitable (D), more assertive (E) more 
sober (F), more toughminded (I), more prone to circumspect 
individualism (J), more apprehensive (0) and sociably more 
dependent (Q2) but less tense (Q,) than the underachieving 
girls. 
In Maths, the male underachievers were higher than 
the female underachievers on reservedness (A), intelligence 
(B), emotional stability (C), adventurousness (H), tough 
mindedness (I), security (0), and self control (Q3). The 
male underachievers were also prone to be obedient (E) and 
relaxed (Q^), while the female subjects were prone to be 
assertive (E) and tense (Q/). 
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In Science the male underachievers were more 
reserved (A), emotionally more stable (C), more tough minded 
(I), and more prone to circumspect individualism (J), and 
more self assured (0). On factor Q,, the male subjects were 
found to be relaxed and female subjects tense. 
The results of the sixteen analysis by means of 't' 
test reveal that (1) overachievers in different school 
subjects differ from the underachievers in their personality 
characteristics or combination of differential 
characteristics with only two exceptions - the over and 
underachieving boys in Hindi, and girls in Science do not 
show any significant differences. (2) The male over and 
underachievers differ from the female over and under-
achievers in each of the four knowledge areas. Besides, 
every individual group is marked for its own personality 
pattern, quite different from others. The results on sex 
differences also reveal some personality characteristics as 
male characteristics and some other as female 
characteristics. 
Puri (1987) studied personality traits & self 
concept of 16-18 years old underachievers. The main findings 
of the study were: 1. About 19.8 percent of the 
intellectually gifted students did not come upto the 
expected level of academic performance. 2. The majority of 
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the underachievers belonged to lower socioeconomic groups 
and had proper self concept. 3. The underachievers generally 
tended to be warm-hearted and easy going, had comparatively 
lower scholastic capacity, and were inactive. They tended to 
be assertive, aggressive, stubborn and dominant, were 
impulsive, lively, happy-go lucky and gay persons, and 
tended to be socially bold. They were generally over 
protected, sensitive, individualistic and reflective, and 
were found to be apprehensive, worrying and troubled. 4. The 
underachiever girls tended to be more group dependent, and 
were generally tense, over wrought and frustrated. 
2.3.2 Over-underachievement in science: 
Many researches were done on under-overachievement 
but very few researchers made studies on over-
under-achievement in science. 
Mathew (1976) studied some personality factors 
related to under-achievement in science. 
The major objectives of the study were (i) to 
identify a group of personality variables that could act as 
causal factors of underachievement in science at the 
secondary level and (ii) to empirically verify which of the 
identified variables actually discriminate between the 
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different levels - over, normal and underachievers in 
science. 
The study revealed that (i) the mean scores of 
normal achievers exceeded significantly the mean scores of 
underachievers for variables like sense of personal worth, 
sense of personal freedom, withdrawing tendencies, social 
standards etc. and the mean scores of normal achievers were 
significantly less than the mean scores of underachievers in 
test anxiety & maladjustment; (ii) the mean scores of 
overachievers were significantly greater than those of the 
normal achievers in cases of sense of personal freedom, 
social standards and family relations, (iii) the mean scores 
of overachievers significantly exceeded the mean scores of 
underachievers in cases of self reliance, sense of personal 
freedom, freedom from withdrawing tendencies, freedom from 
nervous symptoms, social standards, social skills, freedom 
from antisocial tendencies, family relations and community 
relations, (iv) a higher number of overachievers were the 
high intelligence, low age group amongst boys and among the 
parents with higher education than their respective 
counterpart, (v) greater number of overachievers were found 
amongst high income urban subjects & (vi) four factors -
total adjustment, anxiety orientation, group adjustment and 
self esteem - accounted for total variance of the 
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overachieving group and five factors - personal adjustment, 
social adjustment, social facilitation, leadership and self 
acceptance - accounted for the total variance of the normal 
achieving group. 
Siddiqui (1983) made a study on environmental 
factors related to underachievement in Science. 
The main purpose of the study was to find out 
(1) relationship between socioeconomic and educational 
factors and achievement in General Science, (2) to study the 
impact of ineffective teaching on underachievers in science. 
On the basis of data consolidated, it was concluded that 
home and school environment play a significant role in poor 
achievement. The overall findings of the present study 
supports the hypothesis that low achievers in science come 
from home having low income, low social status and low 
educational attainment of parents. It further supports the 
second hypothesis as well as that ineffective teaching in 
science results into underachievement in pupils. 
2.4 ISSUES AND CONTROVERSIES: 
This chapter has been mainly concerned with 
definition and identification of- over-underachievers. Once 
these students have been identified, it would be a logical 
next step to determine the nature of factors associated with 
66 
the phenomenon of underachievement and to take steps to 
correct them. R.L.Thorndike (1963) observed that the whole 
phenomenon of over-underachievement may be thought of as the 
problem of errors of prediction and offer the following 
reasons for these errors: 
(i) Errors of measurement or unreliability both in the 
predictor and the criterion. 
(ii) Heterogeneity in the criterion variable resulting 
from the intermingling of two or more subgroups, 
each evaluated on a continuum which is actually 
different for each subgroup. 
(iii) Limited scope in the predictors, i.e. not all of the 
relevant determiners of the criterion have been 
studied. 
(iv) Unpredictability of events that intervene between 
the prediction and outcome such as variations in the 
quality of instruction, remedial teaching, guidance 
etc. 
(v) Unmodifiable characteristics in the individual's 
nature or background such as sex, race, 
socioeconomic status, parents education, customs, 
attitudes and opportunities of intellectual stimula-
tion both at home and in the community. 
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(vi) Personal and educational factors that are modifiable 
and manipulable. 
The focus of the present study is on the 
unmodiflable characteristics of the individual. Although a 
large number of studies are available which suggested that 
these variables are associated with over-underachievement. 
But, nobody has meaningfully quantified their impact on the 
problem. The present investigator has attempted to findout 
the proportion of variance in the unpredicted (residual) 
part of achievement scores that is due to each of these 
unmodifiable personal characteristics. In fact there is a 
need for such a study. 
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CHAPTER - III 
THE PROBLEM 
In the previous two chapters, the theoretical 
context of the problem under study has been discussed and 
the previous research studies have been reviewed. Although 
the review is not claimed to be exhaustive, yet, all the 
relevant studies in the related areas have been covered. 
The majority of researches that have been conducted so far 
are generally related to the various factors that cause 
over and underachievement in children at various levels of 
schooling. Attention of investigators in this area has been 
concentrated mostly on intellectual and personality factors 
as measured by standardized tests and personality 
inventories. There are certain factors which have either 
been completely neglected or minutely touched. 
3.1 GENESIS OF THE PROBLEM: 
Ofcourse, some of the investigators have succeeded 
in identifying some of the relevant correlates of over or 
underachievement, but most of the studies suffer from 
methodological drawbacks. Some of these drawbacks are 
pointed out as given below: 
1. Most of the researchers have studied the relationship 
of over and underachievement to personality variables 
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only. There are only a few who studied cognitive 
determinants of over-underachievement. The studies 
. related to sociocultural and familial variables are 
rarely available. Those who have tried to make 
attempts in this direction either used defective 
approach to identify over - and underachievers or 
analysed the data by using crude and simple 
statistical techniques. This puts a question mark on 
the dependability of results. 
2. The studies in general have attempted to study the 
effect of cognitive and non-cognitive variables on 
under-and overachievement in absolute terms, not in 
relative terms. For example, some studies have 
reported that socioeconomic status, study habits, type 
of schooling, home environment, interest, level of 
motivation etc. are significant contributors of 
underachievement. But it has not been quantified as to 
what is the contribution of each of these relevant 
variables. 
3. Most of the investigators have not taken due care of 
the intercorrelations among different correlates of 
over - and under achievement, thereby giving a very 
blurred picture of the phenomenon. When two predictor 
variables are correlated with each other to a high 
degree, then their individual role, without any 
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allowance for intercorrelation, is highly misleading. 
For example, some studies have reported that parent 
education, family occupation and income are important 
factors causing underachievement in certain school 
subject. But, these three variables are highly 
correlated and hence anyone of them is as good a 
predictor of achievement as all the three together. 
The relative contribution of different correlates has 
not been studied in terms of proportion of variance 
explained. 
4. Most of the investigators have studied the correlates 
of over-and underachievement in general rather than in 
specific subjects. Some recent studies have reported 
that over-underachievement is not a general phenomenon 
i.e. the statement "Mr. Sunil is an underachiever" is 
no more meaningful. The natural question arises 
"underachiever in what"? He may be an underachiever 
in mathematics, but an overachiever in social studies. 
So studying the correlates of over - and 
underachievement in general no more serves the 
purpose. There are two basic issues worth considering 
here - (i) Is the role of different causal factors the 
same in over-and underachievement in all the subjects 
such as science, mathematics, social studies and 
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languages?Does a particular variable, say study habits, 
play the same role in determining over - and 
underachievement in mathematics and social studies?, 
(ii) Can we quantify the contribution of each causal 
factor in determining over- and underachievement in a 
given subject at a given level of education? 
The present investigator feels that there are gaps 
in the previous research studies which have not made 
thorough and analytic probe into the contribution of non 
intellective variables to the phenomenon of over -and 
underachievement. It is therefore, necessary to carry out a 
study following sounder methodological approach and by 
using more analytic and complex techniques of data 
analysis. Hence, the investigator proposed to carry out the 
present research. The precise statement of the problem is 
as follows: 
"Relative contribution of some sociocultural and familial 
variables to over -and underachievement in science at 
class VIII level". 
3.2 DEFINITION OF THE TERMS: 
The statement of the problem as given in the 
preceding section involves five technical terms which need 
a little elaboration. These terms are: sociocultural 
variable, familial variable, overachievement. 
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underachievement and science. Although these terms are 
familiar to a common researcher in education and also to a 
common reader. Yet, it is necessary to explain what these 
terms mean in the present study. Every study is guided by 
the meanings that different variables under study carry 
with them. The definition of these five terms as used in 
the study are presented below: 
(1) Sociocultural Variables: There are certain variables 
associated with social and cultural environment of an 
individual that constantly influence the development of his 
personality. These factors have direct bearing on the 
learning processes which are important ingredients of 
personality development. Such variables which are external 
to the individual and are associated with the society and 
its culture of which the individual is a member, can be 
termed as "sociocultural variables". These variables are 
very large in number and hence, it is impossible to study 
them all in a single research. The set of sociocultural 
variables that have been selected in the study includes 
socioeconomic status, rural-urban location, caste, type of 
schooling, medium of instruction etc, which form socioculture 
background. 
(ii) Familial Variables: There are certain other variables 
which are associated with the family and its environment in 
which the individual is brought up. These variables have 
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very significant effect on the development of the 
personality of the individual, specially his learning 
aspects. It is also important.to study the contribution of 
these variable to academic achievement of a person. This 
category includes only those variables which are related to 
family background, such as occupation, parent education, 
family size, ordinal position of the child, family 
income and home environment etc". 
(iii) Overachievement: The terms overachievement and 
underachievement have been dealt with in the previous 
chapter. These terms are defined here as these are used in 
the present study. Overachievement score has been defined 
as the "non-chance discrepancy" between actual and 
predicted achievement score of an individual, the predicted 
score being determined by using a standardized test of 
mental ability as predictor. The subjects whose actual 
score is significantly above the predicted score are called 
"Overachievers". The present study uses this definition. 
(iv) Underachievement: Underachievement score has been 
defined as the "non-chance discrepancy" between actual and 
predicted achievement score of an individual, the 
prediction being made with the help of standardized test of 
mental ability used as predictor. The subjects having 
scored significantly below their predicted scores are 
called "underachievers". 
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(v) Science: It looks unusual to define a term like 
science. It should be clear that we don't propose to define 
the term 'science' technically, as the scientists define 
it. In the overall banner of the term "science" three 
branches of the subject namely Physics, Chemistry & Biology 
taught in class VIII are included. The achievement test 
developed by the investigator as a part of her M.Phil 
degree has been used to measure achievement in these 
branches and combined score has been considered as. a 
measure of achievement in science. Actually, at class VIII 
level, science is not taught in terms of separate branches 
such as Physics, Chemistry and Biology. These branches are 
integrated into a single subject called 'Science". 
3.3 OBJECTIVES; 
Every research project deals with the solution of a 
problem of human interest. Therefore, the researcher has a 
definite purpose in mind. He has certain specific goals to 
achieve through his research work. Such specific goals or 
purposes are technically termed as objectives. Every 
research study must have some objectives to achieve without 
which no research can be conducted. The entire research 
process is guided by objectives which have been explicitly 
and precisely spelled out by the investigator in advance.The 
presentstudy, like all other studies, had a few objectives 
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to achieve. The investigator has stated these objectives as 
follows: 
1. To study the intercorrelations among selected socio-
cultural & familial variables which are supposed to 
have significant bearing on academic over- and under 
achievement in science. 
2. To set up regression equations to predict over-and 
underachievement scores in science by using socio-
cultural and familial variables as independent 
(predictor) variables. 
3. To determine the relative contribution of selected 
sociocultural and familial variables to over- and 
underachievement in science in terms of accountable 
variance. 
4. To study the multiple correlations between over-and 
underachievement in science, and combinations of 
selected sociocultural and familial variables. 
3.4 HYPOTHESES: 
To every problem,there maybe more than one solutions. 
A research-effort in education is also directed towards the 
solution of academic problem. Most of the time it 
is possible to make intelligent guesses about the solution 
of the problem. Such an intelligent guess or a tentative 
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solution is known as "hypothesis". A given research study 
may have more than one hypotheses which are tested by 
collecting evidences empirically. Some of these 
intelligent guesses are stated explicitly by the investigator. 
The hypothesis may be stated as a simple sentence or a 
question. 
The present study proposes to determine the 
contribution of different non-intellective variables to 
variation in over-and underachievement scores. It is an 
exploratory study. Therefore, it is not possible to guess 
anything tentatively in advance as to how much variance 
each variable contributes to total variance of the scores. 
The study is aimed at answering the following questions: 
1. How well can we predict over- and underachievement 
scores in the field of science with the knowledge of 
sociocultural and familial variables? 
2. How much variance is accounted for by each of the 
sociocultural and familial variables in the scores on 
achievement test in science? 
3.5 DELIMITATIONS: 
It is generally not possible to study the entire mass 
of variables associated with a given problem. Every 
research study is limited in several ways. It cannot be 
77 
exhaustive. It has to be delimited irr^u.uUi =6?' population 
covered, sample selected, scope of variables studied, the 
scope of generalizability of findings and so on. The present 
study is no exception in this regard and also has certain 
"borderlines". The following are the delimitations of the 
study: 
1. 
2. 
3. 
The study was carried out on class VIII students 
only so that age as a factor remains controlled. 
The sample was selected from rural and urban schools 
situated around Aligarh city only. 
The study covered over- and underachievement in 
science subjects only. It did not take into 
consideration the achievement in other subjects. 
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CHAPTER - IV 
DESIGN AND METHODOLOGY 
Research is a systematic effort in the direction of 
solution of a problem having direct or indirect bearing on 
human welfare. It is 'systematic' because it involves 
certain steps to be taken in a definite order. There may be 
more than one approaches to solve a problem, some of them 
being better than others. Which approach or methodology is 
followed largely determines the dependability of research 
findings. So, the success of a researcher lies in his choice 
of methodology to be followed. Methedology includes all the 
plans techniques and strategies follow in carrying out a 
research study. From the very beginning the investigator 
has been very particular to see that no loop-hole is left 
in the methodology followed in the present investigation. 
This chapter reports the details of the design of the study 
including technique of sample selection, development of 
research tools, techniques followed in data collection and 
analysis. 
4.1 SAMPLE: 
Generally it is not possible to study the entire 
population in a single research study. There are two 
reasons for this: (i) when the population is very large it 
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is not possible to contact every individual unit; (ii) when 
dependable results can be obtained by studying a small 
portion of the population, there is no use' of wasting time and 
money. 
One very important use of inferential statistics is 
in drawing of inferences about larger populations on the 
basis of informations obtained from smaller groups selected 
from the population. To state in other words, we wish to 
make statements or generalizations about the population on 
the basis of informations obtained from the study of one or 
more samples. The extent to which we can do this with 
reasonable accuracy depends on the adequacy or representa-
tiveness of the sample. 
To study the whole population is rather 
impracticable; a statistical process called sampling makes 
it possible to draw useful inferences or generalizations on 
the basis of careful observations or manipulation of 
variables, within a relatively small proportion of the 
population. The process of sampling generally refers to the 
method of selecting a small part or specimen of a large 
Universe of subjects, in order to study some quality or 
characteristic of the whole. So, sampling is one of the 
most fundamental aspects of the total methodology followed 
in particular research study. It is an act of determining 
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how many elements in a population are to be sampled, and how 
they are to be selected. A single member of the population 
is referred to as a population unit or element. The 
statistical values which refer to samples are called 
"statistics". On the basis of statistics, we can estimate 
the corresponding population values called parameters. So, a 
statistical inquiry involves estimating an unknown 
"parameter", on the basis of statistics obtained from a 
sample. This process is known as statistical inference 
(Best, 1977). 
Since the present study has been conducted on class 
VIII students, all the students studying in class VIII 
constitute the population of the study. The age range of the 
members of the population is 14-15 years. This study was 
carried out in Intermediate colleges of Aligarh city. 
Keeping in view the practical feasibility and other 
conditions the investigator used cluster sampling. In 
c]aster sampling the population is viewed as a collection 
of groups that are much the same. That is, strata are 
internally homogeneous and clusters are internally 
heterogeneous. In cluster sampling, it is the clusters 
themselves which are selected at random The investigator 
used this technique because schools provide the whole class 
for test administration. It is not possible to select a 
simple random sample in educational institutions. 
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To start with, a sample of 800 class VIII students 
was drawn from 11 different Intermediate Colleges located in 
Aligarh city. Later on some of- the cases were dropped 
because of nonavailability of adequate informations. Due to 
the ocassional absence of the students on the days of test 
administration, the number of cases were also reduced. As it 
was necessary to administer all the tests to the same 
subjects, those who had taken few tests and left others were 
not included in the sample for final analysis. So the final 
size of the sample was 489 which consisted of 263 boys and 
226 girls. The details of sample are presented in the 
table 4.1. 
4.2 TOOLS USED: 
The dependability of research findings are not only 
.determined by planning, methodology, data analysis and 
interpretation but also on tools that are used to collect 
informations or data. In a research study, while selecting 
research tools many considerations have to be kept in mind -
such as objectives of the study, the amount of time to be 
devoted for the study, availability of suitable tests, their 
statistical characteristics etc. Since the study involves 
identification of over-and underachievement in science and 
gathering informations about their sociocultural and 
familial background the investigator used three different 
research tools: 
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TABLE - 4.1 
Details of the Sample 
S.No. Name of the Institution Number of cases 
selected 
1. RaghuviT Sahai- Inter College, 
Aligarh 55 
2. Rajkiya Balika Inter College, 
Aligarh 52 
3. Dharam Samaj Inter College, 
Aligarh 47 
4. Hindu Uchhattar Madhyamic 
Vidyalaya, Aligarh 50 
5. Naurangi Lai Govt. Inter 
College, Aligarh 27 
6. Shrimad Brahmanand Inter 
College, Aligarh 84 
7. Shri Tikaram Girls Inter 
College, Aligarh 53 
8. Ratan Prem D.A.V. College, 
Aligarh 05 
9. Shri Maheshwari Girls Inter 
College, Aligarh 40 
10. Shri Chiranjilal Kanya Inter 
College, Aligarh 36 
11. Shri Uday Singh Jain Kanya 
Inter College, Aligarh 40 
Total 489 
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(i) An intelligence test was used as a predictor test, 
(ii) An achievement test in science for class VIII 
students was used as a crtierion variable. 
(iii) A sociocultural and familial background assessment 
scale was used to gather informations regarding these 
variables. 
In the pages to follow these tools are described in 
detail, the details including, types of items, statistical 
characteristics scoring methods and techniques of score 
interpretation. 
4.2.1 Achievement test in science: 
The achievement test in science for class VIII 
students that was used in the present study was constructed 
by the investigator herself as part of her M.Phil, degree. 
This test had been printed in Hindi because it was to be used 
on Hindi medium students. This was a very comprehensive test 
composed of three subtests one each in Physics, Chemistry and 
Biology. The final form of the test had 20 items in Physics, 
25 items in Chemistry and 30 items in Biology. Thus the test 
had 75 items in all. All the items in the achievement test 
were multiple choice type with four alternative options 
each. Although the achievement test was composed of three 
subtests, the total score on the test as a whole was used as 
a measure of achievement in science. The statistical 
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characteristics of the whole test were available with 
the investigator. The test covered all the important topics 
in science taught at class VIII level. All the 75 items in 
the test were arranged in order of difficulty, the easy 
items being placed in the beginning. This was done to 
motivate the students. The difficulty values (p - values) of 
items in the test fell between the range of 0.25 to 0.75. 
Similarly, each item had a discrimination power greater than 
0.30. A copy of the test booklet is appended at the end of 
this report. 
The test was based on the latest syllabus prescribed 
by the Directorate of Education, U.P. This test had a fairly 
high content validity and its reliability coefficients were 
computed by using several methods. The values obtained were 
found out to be fairly satisfactory. The details are provided 
in Table 4.2. 
Table 4.2 
Details of reliability coefficients 
S.No. Methods used Reliability Coeffi-
cients obtained 
1. KR-20 formula 0.86 
2. Rulon formula 0.82 
3. Flanagan formula 0.82 
4. Split half method 0.82 
5. KR-21 formula 0.79 
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4.2.2 Intelligence test: 
The investigator employed 'Culture Fair' test of 
general mental ability constructed by Cattell & Cattell 
(Test of 'g': Culture Fair, Scale 2, Form A) for measuring 
intelligence of the subjects. This test was chosen in 
preference to some other available tests primarily because 
it is a culture fair test. Unlike other widely used tests it 
is less affected by the vagaries of place and time. The 
constructor of the test claims that the test measures 
"individual intelligence" in a manner designed to reduce, as 
much as possible, the influence of verbal fluency, cultural 
climate, and educational level. (Measuring Intelligence with 
the Culture Fair Tests, Manual for scale 2 and 3, 1973, 
p. 5). Scale 2 of the test could profitably be employed for 
the present study as it is usable on children beyond the age 
of 8 years, and the subjects of the study were school pupils 
of class VIII with a mean age of 15 years. 
The facility in the administration of the test was 
also one of the positive consideration. The test is so 
designed that it can be conveniently administered in a group 
situation, and no special training on the part of the 
administrator is required. The test items or tasks in this 
test are so structured that the subjects are required 'Only 
to percieve relationships in shapes and figures'. Their 
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verbal ability or lack of it is supposed to have no affect 
on the results. Hence, the test is called "culture fair". 
Scale-2, Form-A of this test consists of four subtests-. The 
first subtest has 12 series of figure items and the time 
allotted for it is 3 minutes. The second subtest contains 14 
items based on 'classification' and the time allotted for it 
is 4 minutes. The third subtest is composed of 12 items 
based on figure matrices and the allotted time is 3 minutes. 
The fourth subtest has 8 items based on topology and the 
time allotted for it is 2^ minutes. Thus in all there are 46 
items in the entire test divided into four subtests. It is 
important to mention here that both in the arrangement of 
the four subtests, and the order of items within each 
subtest the psychological principle of moving from easy to 
difficult operations is adhered to. 
Each subtest is accompanied by examples so that the 
task requirements are clearly understood by the subjects who 
take the test. The total effective time for completing the 
test is twelve and a half minutes. Fortunately, sufficient 
number of copies of this test were available in the library 
of the Department of Education, Aligarh Muslim University. 
The investigator used these copies while administering the 
test. 
For a test of intelligence or general mental 
ability, construct validity is the most important type of 
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validity. A construct is a basic psychological trait 
measured by a test. For instance, a test of intelligence 
must measure intelligence; a test of creativity must measure 
creativity and the like. The author of the test has 
determined construct validities for each subtest as well as 
for the whole test. These validity coefficients were 
determfined by the internal consistency method, and termed 
them as 'direct construct validities'. For scale-2 these 
have been calculated for each of the four subtests 
separately and reported in the Technical Supplement 
published in 1973. For the first subtest, the direct 
construct validity coefficient was reported to be 0.76; for 
the second subtest the coefficient was 0.54, for the third 
subtest it was 0.76; and for the fourth subtest 0.51. 
For the total test consisting of 46 items, the direct 
construct validity coefficient has been reported to be 
0.85 (Technical Supplement, 1973). For determining 
concurrent validity of scale 2, the author correlated the 
performance on it with that on other intelligence tests. It 
is reported in the Manual that the concurrent validity 
coefficients for the test used by the investigator, against 
four tests of intelligence, namely 'Wechsler Adult, Revised 
Beta, Otis Group Test, and Coloured Progressive Matrices', 
were found to be 0.74, 0.76, 0.71 and 0.68 respectively 
(Technical Supplement, 1973, p. 18). The average coefficient 
of concurrent validity as determined against these tests 
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was found to be 0.70 (Manual, 1973, p. 11). 
Reliability is a very important characteristic of a 
psychological test. Before using the said test the 
investigator wanted to be sure that the test had adequate 
degree of reliability. In order to determine the reliability 
of the said test the test- retest agreement method and the 
split half method were employed by the original authors of 
the test for obtaining dependability coefficient and 
internal consistency coefficient respectively. The test -
retest dependability coefficients, ranged from 0.82 to 0.85 
while the odd even split half 'consistency' coefficients 
correlated by spearman Brown formula for full length ranged 
from 0.95 to 0.97 (Technical Supplement, 1973, p. 2). Test 
reliability has been evaluated both in terms of the 
dependability coefficient and the consistency coefficient. 
The Dependability Coefficients (immediate test-retest 
agreement) on the full test were 0.82 and 0.85 for two 
different groups. The consistency coefficient (split half, 
corrected to full length A and B forms) were reported to be 
0.70, 0.86, 0.87 and 0.92 for the four different groups. 
The reports in connection with validity and 
reliability of the test indicated that the said test was 
properly developed and was appropriate for use in the 
present study. A copy of the test booklet is attached at the 
end of this report. 
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4.2.3 Sociocultural and Familial Background Assessment Scale: 
Since the main purpose of the present study was to 
study the effect of sociocultural and familial variables on 
academic achievement of children, a scale to assess these 
variables was needed. The investigator searched for such a 
scale in the market and libraries, but no such scale had 
been constructed by anybody which could be used on class 
VIII students. So, the investigator had no option but to 
develop the scale herself for the purpose of her own study. 
So, the investigator developed the scale herself. The scale 
was named Sociocultural and Familial Background Assessment 
Scale (SFBA - Scale). This scale was developed by the 
investigator to measure the sociocultural and familial 
factors which influence the achievement of the subjects. 
The scale had 11 items in all which were divided 
into two parts. First, five questions (from 1 to 5) sought 
informations about the sociocultural background and ' the 
second part consisting of 6 items (from 6 to 11) sought 
informations regarding familial variables. The items were 
numbered from 1 to 11 in that- order. 
Question 1 in the scale sought informations about 
rural/urban location of the residences of the subjects; 
question 2 asked their religious affiliation, question three 
enquired about caste; question 4 sought information about 
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type of schooling and question 5 enquired about the medium 
of instruction. Question 2 and 5 did not provide useful 
informations because all the students belonged to the 
same religious group and studied through the same medium of 
instruction. So there was no variation. Question 6 enquired 
about family environment and sought information about size 
of the family, type of the family, number of brothers and 
sisters, the type of house. Question 7 sought information 
regarding the size of house in which the subjects lived. 
Question 8 and 9 sought informations about the education of 
parents and Questions 10 and 11 enquired about family 
occupation and income respectively. In all there were seven 
variables that were assessed by this scale. 
4.3 DATA COLLECTION: 
Fortunately, the three tests administered were not 
very technical as far as their administration is concerned. 
So, the investigator decided to visit the schools herself 
for data collection. The basic requirement of the study is 
that all the tests must be administered to the same 
subjects. If a subject takes one of the tests, it is a must 
for him to take other two tests also. The administration of 
the three tests, namely Achievement test in science, 
Cattell's Culture Fair Intelligence Test & Sociocultural 
and Familial Background Assessment Scale was conducted on 
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d;e consecutive days in a particular school. All the tests 
w:.re administered to the same sections of class VIII and 
strict adherence to the instructions given by the authors of 
the tests was maintained. The investigator visited and 
collected the data from different Intermediate Colleges 
personally. 
To seek cooperation of principals and teachers of 
these Intermediate Colleges, the investigator recieved 
introduction letters from her supervisor and chairman of the 
Department of Education, A.M.U. in which they had requested 
the concerned principals to cooperate in this task. 
Consequently, the principals and the teachers of the schools 
.'isited for data collection cooperated fully in the process 
: f test administration. The entire data collection business 
.as completed during the period from Sept. 1991 to March 
:.992. The students of the said colleges also cooperated 
•atisfactorily. The investigator is thankful to all of them. 
4.4 SCORING: 
Both the intelligence test and achievement test were 
objective type with multiple choice test items. The method 
o£ scoring for the intelligence test was given in the test 
.anual. The investigator strictly followed the guidelines 
provided in the manual for the purpose of scoring. The 
?:hievement test, which was developed by the investigator 
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herself, also included multiple choice test items. In both 
the cases, the process of scoring was the same. Cattell's 
Culture Fair Intelligence test and Achievement test in 
science were scored by the investigator herself with the 
help of scoring keys available with the test manuals. A 
right answer was scored as 1 and a wrong one was scored as 
0. The score of a candidate on a particular test was the 
number of items he did right. 
A number of different standards have been suggested 
in the literature for obtaining differentia] weights for 
items. A more sensible approach is to obtain differential 
weights for items by a method that will tend to maximize the 
reliability of total test scores. Such a method would fit 
well with the procedures for selecting items in terms of 
items-total correlations. An appropriate method for obtaining 
such differential weights is to weight eacch item by its 
item total correlation. The crucial question in seeking 
differential weights for items is how much difference it 
makes to use differential weights. It would make a 
difference if the weighted and unweighted scores on the 
whole tests did not correlate highly and if the reliability 
of the weighted test were considerably higher than that of 
the unweighted test. However, there is overwhelming evidence 
to show that the use of differential weights seldom makes an 
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important difference. Also, the slight increase in 
reliability or predictive validity obtained by weighting 
items can be matched in nearly all instances by adding 
several items to the unweighted test. Since it is much 
easier to develop new test items than to go through the 
labours of determining and using differential weights for 
items, seeking differential weights is almost never worth 
the trouble (Nunnally, 1981). 
Differential weighting of items is most effective 
in short tests and usually pays 1 ittle dividends when there 
are more than 10 to 20 items. In a long test it matters 
little what set of weights is used, provided they are of 
appropriate algebraic sign. Thus weights of 1 for all items 
in long tests of ability are quite appropriate. Therefore, 
the investigator did not proper to use the differential 
weighting approach in scoring the intelligence and 
achievement test and the simple method of providing 1 for a 
right answer and 0 for a wrong one was applied. Although, 
argument in favour of differential weighting, sometimes, 
sound reasonable but their effect on reliability and other 
test characteristics is only marginal. 
However, the Sociocultural and Familial Background 
Scale, that was developed by the investigator herself, was 
not so simple as far as scoring is concerned. As mentioned 
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earlier the scale had 11 items or questions which sought 
different informations. Each information practically formed 
a different variable. Through this scale, the investigator 
intends to measure seven different variables, namely, 
sociocultural background, family sizej home environment, 
ordinal position, parent education, occupation and income. 
Therefore, the decisions regarding scoring was taken by the 
investigator herself. All the items in this scale were 
multiple choice type with a few exceptions which had only 
two options. The subjects were instructed to put a tick mark 
(vO against the alternative which suits them, and indicates 
their own sociocultural background. Item No. 1 had two 
alternatives (rural/urban) which have been given weightages 
of 1 and 2 respectively. Since urban location indicated a 
superior sociocultural background to rural location, it was 
given a larger weightage. Item 2 did not function because 
all the subjects belonged to the same religious community. 
So there was no variation. Item 3 enquired about the caste 
of the subjects; the responses were arranged from higher 
castes to lower castes in the social hierarchy. So, these 
responses were also weighted from highest to lowest. The 
highest weight (4) was given for a high caste and lowest (1) 
for other backward castes. The scoring weights were 1 , 2, 3, 
4. respectively for the given options. It is to be noted 
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that superior level in a particular variable was associated 
with higher weightage irrespective of its order of 
occurence. Likewise item 4 has three alternatives (type of 
schooling), their weightages are 1, 2, 3 respectively 
depending on the quality of schooling. Item 5 which sought 
information about the medium of Instruction had four options 
but two of them (Urdu and others) did not function because 
all the students came from either Hindi or English medium 
schools. English medium indicating superior sociocultural 
background was given higher weightage. So, the weightages 
V6re 2 for English and 1 for Hindi medium. 
Under the second main component of the scale which 
measured familial background item 6 had five different 
information to seek. There were size of the family, type of 
the family, number of brothers and sisters, order of birth 
and type of house (Kuchcha or Pucca). Here the scoring was 
done very carefully following certain principles. Larger 
family, joint family and Kuchcha house were associated with 
lower sociocultural background. The weighting of the 
responses were made accordingly. The first component of 
item 6 assessed the variable 'family size'. Similarly the 
second component of item 6 and item 7 together assess 
another important variables namely 'home environment'. The 
weights of these components were added to obtain the score 
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on the variable assessed by them. For example scores on type 
of family & size of the house were combined to obtain the 
score on house environment. Although these measures" are 
crude, but sufficient in Indian conditions to give 
dependable results. Item 6(3) is of fill in the blank type, 
which asks about the family size. Items 6(A) and 6(5) 
together enquire about the ordinal position in birth, of the 
subjects. Item 8 which seeks information about father's 
education has seven alternatives which were given weightages 
of 1,2,3,4,5,6,7 respectively, since the level of education 
was arranged in increasing order. Item 9 was provided to 
seek informations about the education of the mother and had 
similar format. Hence its scoring procedure was the same as 
that of item 8. Item 10 sought information regarding the 
level of occupation of the family. The options indicated 
five different occupational level in order of superiority. 
These were weighted as 1,2,3,4,5 respectively. Item 11 which 
sought information about income level, had five options 
indicated different income levels in increasing order. These 
were also scored with weightages 1,2,3,4,5 respectively. 
As mentioned earlier, the Sociocultural and Familial 
Background Assessment Scale was developed to obtain measures 
on seven different variables. The investigator does not 
hesitate to state that some of the item options in this scale 
could not be utilized. 
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because some of the respondents gave incomplete or partial 
responses which could not be used for data analysis. It 
should be clarified here that the said scale is very simple 
because it was to be used on younger children aged around 14 
years. It is not expected from these children to work with a 
more complicated scale. However, the investigator feels the 
information on the items in the scale are sufficiently 
dependable and hence could be used for research purposes. A 
copy of the scale is attached at the end of this chapter. 
4.5 DATA ANALYSIS: 
The objectives of this study indicate that the data 
analysis would be carried out in two phases: (1) as a first 
step over and underachievers would be identified (ii) 
secondly, a stepwise multiple regression analysis would be 
conducted with over and underachievement scores as dependent 
variables and sociocultural and familial variables as 
independent variables. The theoretical discussion of the 
techniques of identifying over-underachievers has been 
presented in chapter II. Here the actual technique used in 
this study has been given. For the purpose of statistically 
identifying over- and underachievers in science 'regression 
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equation' or the 'prediction equation' between intelligence 
and achievement scores was worked out. The formula for 
working out regression equation is as follows: 
(X-M ) + M (Garrett, 1981, p. 158) X y ' ' ^ 
the predicted value of criterion score 
(achievement) 
the coefficient of correlation between the 
predictor (intelligence) and the criterion 
(achievement) variables. 
Standard deviation of the criterion 
(Achievement) scores. 
Standard deviation of the predictor 
(Intelligence) scores. 
i n whi 
Y = 
.ch 
Y 
r 
— 
O-y 
Tx 
 
O-v 
(Tx 
_ ^ _ 
X = individual predictor score. 
Y = individual criterion score. 
M = mean of the predictor (Intelligence) scores. 
M„ = mean of the criterion (Achievement) scores. 
regression coefficient, 
^x 
Since the prediction equation required means and 
standard deviations of the predictor and criterion variables 
as well as correlation coefficient between Intelligence and 
achievement scores these were also worked out for boys and 
girls separately and utilized in working out the regression 
equation. The value thus obtained represented the predicted 
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achievement score for the individual concerned as predicted 
on the basis of intelligence. 
After obtaining the predicted scores, the 
discrepancies between the actual achievement scores and the 
predicted scores were worked out for each individual in 
science. The scores were worked out for boys, girls and 
combined sample separately.Tliese quantities namely, M , Qp , M , 
(-r- are r were computed by using electronic computer. The 
values on X and Y were available on the original data sheet 
prepared by the investigator. This equation was used to 
compute predicted ( Y ) achievement score for every 
individual subject. His actual score on achievement in 
science (Y) was already known. The discrepancy. d = Y - Y 
was computed for each individual. For identifying the 
overachievers and underachievers, more precisely, i.e., 
unaffected by the statistical errors of estimate, cases one 
unit standard error of estimate above their predicted 
achievement scores were designated as overachievers and 
those one SD below as underachievers. The formula for 
e 
computing standard error of estimate is given below: 
S.D^ = S.D. V 1 - r^ (Garrett, 1981, p. 161) 
where S.D. = stand for standard deviation of criterion 
scores. 
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On the basis of above mentioned procedure, the 
girls, boys and combined sample were divided into 
underachievers average achievers and overachievers. The 
second phase of data analysis was conducted on overachievers 
and underachievers only. The average achievers were 
excluded. Now the following 6 groups were isolated. 
1. Underachiever girls 2. Overachiever girls 
3. Underachiever boys 4. Overachiever boys 
5. Underachiever combined 6. Overachiever combined. 
These six groups were used for multiple regression analysis. 
The techniques was used with the scores of each group 
independently. This means that, in all six different 
regression analyses were carried out. 
Regression analysis is a statistical technique which 
analyses the variance of these dependent variable and 
assigns to each component of variance an independent 
variable which accounts for it. There are several approaches 
to regression analysis. The present study uses the 
'step-wise' regression analysis method. This method first 
identifies the best predictor from amongst the predictor 
variables and includes it in the regression equation. In the 
second step, the method identifies the second best predictor 
which has high validity coefficient but low correlation with 
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the first predictor. At the third step, next best predictor 
is identified with higher validity coeficient but low 
correlation with both of the existing predictors already' 
selected. This process continues until further addition of 
variable makes insignificant contribution to the prediction 
power of the predictors. In this approach, it is not 
necessary to use all the predictor variables in the 
regression equation. Only those predictors are taken which 
make significant contribution to the prediction process. The 
significance of the variance explained by a predictor is 
judged by using F-test. The detailed results of these 
procedures are presented in the next chapter. Here we have 
given only a brief outline. 
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CHAPTER - V 
PRESENTATION, ANALYSIS AND INTERPRETATION OF DATA 
The previous four chapters are respectively devoted 
to the discussion of theoretical context of the problem 
under study, the review of relevant research literature the 
theory of over-and underachievement' the definition of the 
present research problem and , the design including 
techniques of data collection & analysis. As mentioned in 
the previous chapter the analysis of data V7as based on 
correlational techniques because the nature of variables 
involved and the objectives of the study demanded it. It is 
rightly said that the dependability and generalizabil ity of 
the findings of the research study, to a large extent, are 
determined by the techniques used for analysis and 
interpretation of data. If data are not analysed by using 
appropriate statistical techniques the study is likely to 
result in misldeading findings. The investigator came across 
many studies which provided contradictory findings because 
of defective design and inappropriate statistical 
techniques used in data analysis. Therefore, from the very 
beginning the investigator is very particular to see that 
relevant and precise techniques are used to analyse data in 
this study. Since, the nature of data required the use of 
complex statistical techniques such as multiple regression 
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analysis it was not possible to carry out these computations 
manually or by hand calculator. Therefore the investigator 
approached The Council for- Social Development, New Delhi for 
computer services. Fortunately, the computer services were 
readily available there and their computer centre had all 
the modern facilities including readymade programmes for 
carrying out stepwise regression analysis. The data analysis 
was conducted in two phases.In the first phase necessary 
statistics were computed for identifying - over and 
underachievers. In the second phase the multiple regression 
analysis of under and overachievement scores on 
sociocultural familial variables was carried out. The 
details of the results are presented in this chapter. The 
entire description is divided into three parts for 
convenience . 
5.1 STUDY OF RAW SCORE DISTRIBUTIONS: 
One of the important uses of statistical methods is 
to reduce a large body of quantitative informations into a 
few meaningful and interpretable indices, commonly known as 
statistical average. The original data collected by 
researcher is in the form of numbers which are so large and 
unmanagable that no conclusions regarding their nature can 
be drawn. So as a first step, it is worthwhile to summarize 
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data in terms of statistics that are easily understandable 
and interpretable. McNemar (1962) has rightly mentioned that 
the reduction of a batch of data to a few descriptive 
measures is a part of statitical analysis which should lead 
to overall better comprehension of the data. In the present 
study three main descriptive measures have been used to 
summarize the raw score distribution, namely mean, standard 
deviation and correlation coefficients. These statistics 
were computed separately for boys, girls and combined 
sample. There are in all nine variables in the study namely, 
sociocultural background, family size, home environment 
ordinal position in birth, parent education, occupation, 
income, achievement, intelligence. For the purpose of data 
analysis the computer programmer assigned some codes to 
these variables to facilitate computational process in the 
computer system. The details of this coding system are 
provided in the Table 5.1. 
TABLE- 5.1 
Coding System for Computer Services 
S.No. Variable name Computer Code 
1. Sociocultural background VI 
2. Family Size V2 
3. Home Environment V3 
4. Ordinal Position in birth V4 
5. Parent Education V5 
6. Occupation V6 
7. Income V7 
8. Achievement V8 
9.. Intelligence V9 
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The summary statistics as mentioned in the previous 
chapter for the purpose of analysis the combined sample of 
489 cases was divided into two parts of 263 boys and 226 
girls. The data were analysed separately for the two groups 
separately in order to examine sex differences. The summary 
statistics (mean and standard deviation) are given in Table 
5.2 for boys, girls and combined sample. 
TABLE - 5.2 
Summary Statistics 
Variables 
VI 
V2 
V3 
V4 
V5 
V6 
V7 
V8 
V9 
Boys 
N = 263 
Mean 
8.00 
6.99 
6.60 
2.52 
7.19 
2.95 
2.01 
29.02 
18.04 
S.D. 
1.10 
2.69 
1.26 
1.52 
2.96 
1.03 
1.04 
7.65 
7.26 
N 
Mean 
8.50 
7.73 
6.87 
2.46 
9.11 
3.40 
2.20 
31.34 
18.46 
Girls 
= 226 
S.D. 
0.72 
3.59 
1.06 
1.61 
2.87 
0.96 
1.11 
9.92 
7.02 
Combined 
sample 
N = 489 
Mean 
8.24 
7.33 
6.72 
2.49 
8.08 
3.16 
2.10 
30.09 
18.23 
S.D. 
0.98 
3.16 
1.18 
1.56 
3.07 
1.02 
1.07 
8.84 
7.15 
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5.2 STUDY OF INTERCORRELATIONS: 
It was thought necessary and relevant to study the 
interrelationship among all the independen-t variables that 
are supposed to function as predictors of under- and 
overachievement. Since, the subsequent statistical analysis 
largely depends on correlation it is necessary to examine 
some of the characteristics and assumptions underlying the 
use of correlation coefficient. The nature of data allows 
the use of product moment correlation coefficient, 
theoretically there are three main assumptions which should 
be met before product moment method is used. First, there 
should be a linear trend of relationship between the two 
variables to be correlated. Second, each of the two 
variables to be normally distributed. Third, the spread of 
scores about the best fitting regression line should be 
approximately the same at all levels of the scale of 
measurement. This property is known as homoscedasticity. 
However it has been observed by researchers that in 
practical situation it is hardly possible to achieve perfect 
linearity and normality in the distribution of scores based 
on empirical observations in social sciences. Therefore, 
social scientists generally agree that even if these 
assumptions are approximately met, the results are not 
influenced much by errors. There has been a lot of 
controversy over the question whether these three 
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assumptions must be strictly followed or not. Nunnally 
(1978) has stated that unless one of the assumption is 
seriously violated these assumptions do not pose great 
problem. Also, if there is some evidence of departure from 
the assumptions, a safe procedure is to use a higher level 
of significance. Generally in correlational researches in 
social sciences .05 and .01 levels of significance are 
accepted by investigators. However to be on the safe side 
present investigator has used .01 & .001 levels of 
significance while interpreting the results. Nunnally has 
further stated that there is nothing wrong in using product 
moment correlation even if one of the distribution is 
markedly different from other in shape, the relationship is 
far from linearity, and the spread of points is different at 
different places along the regression line. No real 
problem, in interpretation is involved unless these 
assumptions are seriously violated. 
Keeping in view the above argument and nature of 
variables involved in the study, the investigator is fully 
satisfied with the use of product moment correlation 
coefficient along with higher level of significance. The 
table 5.3 provides the intercorrelation among the nine 
variables including seven independent variables for the 
smple of boys. (N = 263). 
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It is evident from the table that most of the 
correlation coefficients among the variables are positive. 
There are a few negative values also but they are not 
significant. It is worthnoting here that VI (Sociocultural 
background) has highly significant positive correlation with 
V5 (Parent education), V6 (Occupation), V7 (Income), V8 
(Achievement) and V9 (Intelligence). The variable V2 (Family 
size) correlates highly & significantly with only V4 
(Ordinal position). Variable V3 (Home environment) 
correlates significantly with V4 (ordinal position) V5 
(Parent education), V6 (occupation) and V7 (Income). V4 
(ordinal position)correlates significantly with V2 (Family 
size) and V3 (Home environment). The other correlations can 
also be similarly studied. It is useful to examine the 
relationship between achievement and other variables. The 
achievement in science (V8) Correlates significantly with 
VI (Sociocultural background) V5 (Parent education), V7 
(Income) and V9 (Intelligence), Interestingly, V9 
(Intelligence) also correlates with the same variables with 
the addition of V6 (Occupation). 
The Correlation matrix for the sample of girls (N = 
226) is provided in Table 5.4. The pattern of correlation 
in the case of girls is almost similar to the obtained in 
the case of boys. Here, VI (Sociocultural background) 
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correlates significantly with V3 (Home environment), V5 
(Parent education) V6 (Occupation), V7 (Income), V8 
(Achievement) and V9 (Intelligence). Similarly, V2 (Family 
size) Correlates with V4 (Ordinal position); V3 (Home 
environment) with VI (Sociocultural background), V4 (Ordinal 
postion), V5 (Parent education), V6 (Occupation), V7 
(Income) & V9 (Intelligence); V4 (ordinal position) with V2 
(Family size) & V3 (Home environment); V5 (Parent education) 
with VI (Sociocultural background) and V3 (Home environment) 
V6 (Occupation), V7 (Income), V8 (Achievement), V9 
(Intelligence); V6 (Occupation) with VI (Sociocultural 
background), V2 (Family size), V3 (Home 'environment), V5 
(Parent education), V7 (Income), V8 (Achievement) and V9 
(Intelligence); V7 (Income) with VI (Sociocultural 
background), V2 (Family size), V3 (Home environment), V5 
fParent education), V6 fOccupation) , V8 (Achievement) and V9 
(Intelligence); V8 (Achievement) with VI (Sociocultural 
background) V5 (Parent education), V6 (occupation), V7 
(Income) and V9 (Intelligence); and V9 (Intelligence) with 
VI ^Sociocultural background), V3 (Home environment), V5 
(Parent education), Vft (Occupation), V7 (Income) nnci V8 
(Achievement). 
The correlation matrix for the combined sample 
(N = 489) is given in Table 5.5. The table shows that the 
variable VI (sociocultural background) correlates 
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significantly with V3, V5, V6, V7, V8, V9; V2 fFamily size) 
correlates significantly with V4, V6 & V7; V3 (Home 
environment) with VI, V4, V5, V6, V7 £ V9; V4 (ordinal 
position) correlates with V2 and V3; V5 (Parent education) 
with VI, V3, V6, V7, V8 and V9; V6 (occupation) with VI, V2, 
V3, V5, V7, V8 and V9; V7 (Income) with VI, V2, V3, V5, V6, 
V8, V9; V8 (Achievement in science) with VI, V5, V6, V7 & 
V9; and V9 (Intelligence) correlates with VI, V3, V5, V6, V7 
& V8. 
It is noticeable that in general the variables that 
correlates significantly with achievement in science are 
sociocultural background, parent education, occupation, 
Income and Intelligence. Similarly, Sociocultural background, 
parent education, occupation, family income and achievement 
in science correlates significantly with intelligence. 
5.3 IDENTIFYING OVER-ITNDERACHIEVERS: 
The details of theory of over-and underachievement 
have been provided in chapter II along with three different 
techniques of identifying over- and underachievers. Each of 
these three techniques has its own strong and weak point. 
Which one to use in a particular research study depends on 
the choice of the investigator. In the present study the 
technique suggested by Thorndike (1963) has been used. This 
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technique is based on the correlation and regression between 
the achievement scores and the predictor variable. In this 
Study general intelligence as measured by Cattell's Culture 
Fair Test was used as a predictor variable as indicated in 
the correlation matrices. The correlation between 
intelligence and achievement in science for boys, girls and 
combined sample are values 0.289, 0.597 and 0.444 
respectively. The identification of over- and underachievers, 
was made in the following steps. 
STEP - I: The correlation coefficient mentioned above were 
used to compute standard errors of estimate in predicting 
achievement in science by intelligence scores. The following 
equations were used for this purpose. 
a-e = O-y , /T^ 
where 
3^- is the required standard error of estimate. 
^ is the standard deviation of the distribution of 
the criterion variable. (Achievement in Science), 
r is coefficient of correlation between the pre-
dictor & the criterion variable. 
The above -equation was used for boys, girls and combined 
sample separately. The obtained values of standard error of 
estimate were found to be 7.32, 7.96 and 7.92 respectively. 
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STEP II: By using means, standard deviation, raw scores and 
correlation coefficients three regression equations were 
worked ou-t, one each for boys, girls and combined sample, 
for the prediction of achievement scores by using 
intelligence scores as predictors. The three equations are 
given below. 
Y = 0.305 X + 23.53 (Boys) 
Y = 0.844 X + 15.76 (Girls) 
Y = 0.549 X + 20.08 (Combined sample) 
Here the symbol Y has been used to indicate achievement 
scores and X has been used to indicate intelligence scores. 
These equations were used to compute predicted scores on 
achievement by using raw scores on intelligence as 
independent variables. The following example explains the 
procedure. Suppose the raw score of an individual on 
intelligence test is 17. His predicted score on achievement 
can be computed as follows 
Y = 0.549 X + 20.08 (Combined sample) 
Y = 0.549 X 17 + 20.08 
Y = 29.413 
All other values of predicted scores were also similarly 
computed. These computations were made by using separate 
equations given above for boys, girls and combined sample. 
The values of predicted scores are also given at the end of 
this report alongwith other raw scores. 
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STEP - III: After having calculated the predicted achieve-
ment score (Y) corresponding to every observed achievement 
socre (Y) the discrepancy d between the two was computed as 
follows: 
d = Y - Y 
These discrepancies for each individual subject in each 
sample was compared with the corresponding standard error of 
estimate. If the value of d was found to be larger than the 
corresponding value of standard error of estimate. The 
concerned individual was classified either an overachiever 
or underachiever depending on whether the d value was 
positive or negative. If the value of d was positive and 
greater than the associated standard error of estimate the 
individual was considered as an overachiever. Likewise if 
the value of d was negative & larger than the associated 
standard error of estimate in absolute terms the concerned 
individual was classified as an underachiever. 
The number of overachievers and underachievers 
identified in each of the sample are given in the Table 5.6. 
TABLE - 5.6 
The number of over- and underachievers identified 
Sample No. of Overachievers No. of Underachievers 
Boys 41 39 
Girls 38 30 
Combined 64 - 67 
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5.4 MULTIPLE REGRESSION ANALYSIS: 
The statistical technique of multiple regression 
analysis deals with the problem of estimating dependent 
variables by using a weighted linear combination of several 
independent variables in order to evaluate the relative role 
of sociocultural and familial variables in determining over-
and underachievement multiple regression analysis was used. 
In all six multiple regression analyses, were conducted, one 
each with the samples of over- and underachievers given in 
Table 5.6. In each case the discrepancy score (d) which is 
the absolute difference between the observed and predicted 
achievement scores, was used as dependent variable 
(criterion) and the scores on sociocultural and familial 
variables were used as predictors. The multiple regression 
analysis as a statistical technique follows a linear model 
in which predicted scores on the dependent variable is 
expressed as weighted linear combination of the predictor 
variables. The mathematical model that fits into this 
approach can be expressed by the following equation: 
Y = b^ X^ + b2 X2 + bo Xo + + a 
where Y represents the predicted for an. obtained score Y. 
X^, y-2>^2 .-•...%•••• represent raw scores on the independent 
variables, b^, b2, b^.... are weights applied to the 
predictor variables to form the liner combination and 'a' 
represents the constant term. 
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The statistical precess involved in the multiple 
regression analysis chooses the weights b^ , b^, b^ etc. in 
such a way that the product momerit correlation coefficient 
betv\7een the obtained scores on dependent variable Y and the 
predicted score Y is maximum. This correlation coefficient 
is called multiple correlation. The detailed results and 
their interpretations alongwith necessary tables are 
•presented in the following sections. 
As mentioned earlier, the stepwise method was used 
in carrying out a multiple regression analysis. When a large 
number of predictor variable is available the researcher may 
like to select a few most potential ones, which will yield 
as high a multiple correlation coefficient as the entire 
composite of ten, fifteen or more predictors. This approach 
is normally followed in the development of an efficient test 
battery for selection of personnel. There are three 
approaches followed in stepwise regression analysis. First, 
the approach starts with a single predictor variable that 
yields the highest correlation coefficient with the 
criterion and then adds successive predictors until a 
statistical point is reached beyond which none of the 
remaining predictors makes a statistically significant 
increment to the variance accounted for in the criterion 
variable. This solutions sometimes called forward solution. 
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Second, the approach begins with the total composite of 
potential predictors and successively drops from it those 
predictors whose absence in the regression equation does not 
reduce the size of the accountable variance to a 
statistically significant degree. This method is sometimes 
known as backward solution. Third, this method is the most 
scientific one and is used very commonly. In this case the 
method identifies in step one the independent variable that 
is the best predictor. In the second step the next best 
predictor with a high validity coefficient and, low and 
statistically insignificant correlation with the predictor 
identified in the first step. In the third step, the next 
best predictor v;ith high validity coefficient and 
statistically insignificant correlations with the two 
predictors already added in the regression analysis. This 
process is discontinued when further addition of any 
predictor or predictors ceases to make significant 
contribution to the accountable variance. In this way the 
method identifies a smaller number of potential predictors 
than the total number available predictors. This was the 
method which was followed in the present study. 
5.4.1 Overachiever Boys: 
As shown in the table 5.6, 41 boys were identified 
as overachievers from the total sample of 263. The 
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intercorrelations among seven predictor variables associated 
with sociocultural and familial -background and one criterion 
variable (overachievement scores), are presented in 
Table 5.7. 
The table shows that only one validity coefficient, 
that is, the correlation between Vll (criterion) & V7 
(family income) is statistically significant. This means 
that V7 is the best predictor of overachievement among boys. 
Also, V7 has statistically significant correlations with V2, 
V3, V4, V5 & V6. Here overachievement score (Vll) has been 
used as dependent variable and VI, V2, V3, V4, V5, V6 & V7 
have been used as independent variable. The results of 
regression analysis are presented in table 5.8. 
TABLE - 5.8 
Summary Table of Results 
Variable r R R^ Beta Regre- F 
added ssion 
coeffi-
cient 
V7 0.426 0.426 0.181 0.426 2.099 8.634** 
Constant term = 7.194 
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The results of regression analysis show that only one 
variable V7 is the most potential predictor of over-
achievement in science. In the case of the boys alone. The 
2 
multiple correlation coefficient (R) and its square (R ) 
indicate that about 187o of the variance in the overachieve-
ment scores is explained by V7 (family income). The over-
achievement score of any individual not included in this 
sample can be predicted by using the following regression 
equation. 
d = 2.099 X + 7.194 
where d is overachievement score and X indicates the 
predictor variable in the regression equation (here V7). 
5.4.2 Underachiever Boys: 
In this case the number of underachivers is 39. Here 
the dependent variable is the underachievement score and the 
independent variables are VI, V2, V3, V4, V5, V6 & V7. The 
intercorrelation among these variables are given in table 
5.9. 
This table shows that the validity coefficients of 
V7 and V4 are significant at .05 level. Also, V7 correlates 
significantly with V2, V3, V4 & V6. Similarly V4 correlates 
significantly with V2 & V7. This shows that the two 
potential predictors V7 & V4 also correlates significantly 
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with each other. The results of multiple regression on 
analysis are provided in Table 5.10. 
TABLE - 5.10 
Summary Table of Results 
2 
Variable r R R Beta Regression 
added coefficient 
V7 , 0.394 0.394 0.155 0.444 1.035 6.810 
V5 -0.259 0.510 0.260 -0.327 -0.347 6.316** 
Constant term = 11.055 
As indicated in the table the two variables V7 & V5 
combined, explain 267o of the variance in the 
underachievement scores, of which 15.5% is explained by V7 
and 10.57o by V5. It is to be noted here that validity 
coefficients of V5 is negative (-0.259) which shows that 
higher the education of parents smaller the underachievement 
scores of their children in science. It is also to be noted 
that regression coefficient and Beta weight of V5 is also 
negative showing that increase in V5 tends to decrease the 
Vll, that is higher underachievement is associated with 
lower parent education. The underachievement score d of 
boys can be predicted by using the following regression 
equation. 
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d = 1.035 X^ - 0.347 X2 + 11.055 
where d stands for underachievement score X, for V^ (Family 
income) and X2 for Vc (Parent education). 
5.4.3 Overachiever Girls: 
In the sample of girls 38 students were identified 
as overachiever in science. The intercorrelations among the 
predicted variables and their validity coefficients are 
shown in Table 5.11. 
As can be seen from the table overachievement 
socres correlates significantly with only one predictor 
variable VI. All the other validity coefficients are 
insignificant. Also, VI does not correlate significantly 
with anyother predictor variable. The results of regression 
analysis of overachievement scores on VI, V2, V3, V4, V5, V6 
and V7 are presented in the Table 5.12. 
TABLE - 5.12 
Summary Table of Results 
Variable r R R'^  Beta Regression F 
added coefficient 
VI 0.364 0.364 0.133 0.447 3.857 5.509* 
V6 0.240 0.496 0.246 0.346 1.294 5.697"* 
Constant term = -25.882 
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The results indicate that two predictor variables 
VI & V6 have been identified as the most potential 
predictors of overachievement in science among girls and 
these variables together explain 24.67o of the variance in 
the overachievement scores. Out of this 24.67o variance 13.37o 
is explained by VI and the remaining 11.37o is explained by 
V6. Hence, we can say that sociocultural background and 
family occupation are the two predictor variables which are 
important determiners of overachievement in science. The 
following equation to predict the overachievement score 
of girl not included in the sample. 
d = 3.857 X^ + 1.294 X2 - 25.882 
where X. and X^ represent the predictor variables VI & V6 
respectively, and d represents overachievement score. 
5.4.4 Underachiever Girls: 
In the sample of girls only 30 candidates were 
identified as underachievers. The intercorrelations among 
the seven predictor variables and their validity 
coefficients are presented in Table 5.13. 
As observed in Table 5.13 none of the validity 
coefficient is significant showing that no predictor 
variable correlates significantly with underachievement 
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scores. Consequantly no predictor variable was entered in 
the regression analysis as a result of multiple regression 
analysis. This shows that none of the so-ciocultural and 
familial variables selected in the study is capable of 
predicting underachievement in science for the sample of 
girls. 
5.4.5 Overachievers in the Combined Sample: 
When the combined sample of 489 cases was studied 
64 candidate were identified as overachievers. This included 
both boys and girls. The validity coefficients of the 
predictor variables and intercorrelations among them are 
shown in Table 5.14. 
A careful examination of the table 5.14 shows that 
the validity coefficient of V6 is significant at .01 level 
and those of VI, V5 and V7 are significant at .05 level. 
This shows that these four variables can work as predictors 
of overachievement in science. The results of multiple 
regression analysis with overachievement scores (Vll) as the 
dependent variable and VI, V2, V3, V4, V5, V6 and V7 as 
independent variables are presented in Table 5.15. 
TABLE - 5.15 
Summary Table of Results 
Variable r R R Beta Regression F 
added coefficient 
V6 0.367 0.367 0.135 0.367 1.686 9.621"* 
Constant term = 8.785 
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In this case only one predictor variable has 
functioned as a potential determiner of overachievement in 
science. The percentage of variance explained by this 
variable is 13.5. 
The regression equation to predict overachievement 
scores by using scores on V6 can be written as follows: 
d =0.367 X^ + 8.785 
Where d represents the predicted value of over-
achievement in science and X^  represents raw scores on V6. 
5.4.6 Underachievers in the combined sample: 
The number of underachievers identified in the 
combined sample of boys and girls was found to be 67. The 
validity coefficients of the seven predictor variables and 
their intercorrelations are given in Table 5.16. 
It can be seen from the table 5.16 that the 
validity coefficients of VI, V4 & V2 are significant. This 
shows that these variables are potential predictors of 
underachievement. The results of multiple regression 
analysis of underachievement scores on VI, V2, V3, V4, V5, 
V6, V7 are presented in Table 5.17. 
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TABLE - 5.17 
Summary Table of Results 
2 
Variable r R R Beta regression F 
added coefficient 
V7 0.475 0.475 0.225 0.561 1.506 18.90l' 
V5 -0.101 0.543 0.294 -0.277 -0.293 13.349^ 
Constant term = 11.092 
The results of regression analysis indicate that 
family income, and parent education are the two potential 
predictors which together explain 29.4% of the variance in 
underachievement scores. The underachievement score of any 
individual not included in this sample can be predicted by 
using the following equation: 
d = 1.506 X^ - 0.293 X2 + 11.092 
Where d is the predicted underachievement score, 
X^ is raw score on V7, X2 is raw score on V5. 
5.5 DISCUSSION: 
The results of data analysis given in the previous 
sections present a clear picture of the role of socio-
cultural and familial variables as determinants of over- and 
underachievement in science. The achievement scores in 
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science have been found to have a high degree of relation-
ship with sociocultural background, parent education, family 
occupation and family income. However, when correlations of 
the subsample of boys and girls were studied. It was found 
that family occupation did not provide significant 
correlation. In the combined sample also the correlation 
between achievement and family occupation was lower than 
those with other potential predictors. It can be concluded 
that sociocultural background, parent education and family 
income are the most potential correlates of achievement in 
science. 
The result of regression analysis are also clear and 
significant. When the sample of boys were studied 
separately, the number of overachievers and underachievers 
were 41 & 39 respectively. In the case of overachievement 
family income was found to be the most important predictor 
which explained about 187o of the variance in overachievement 
scores. It is important to note that family income is 
significantly correlated with all the other predictor 
variables considered in the study. Therefore, it can be said 
that family income is a comprehensive measure with 
significant leadings on other predictors. However, in the 
case of underachievement parent education was another 
significant variable which acted as potential predictor of 
underachievement in addition to family income. About 15.57o 
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of the variance in underachievement scores was explained by 
family income alone and the share of parent education was 
only 10.57o. These two variables together accounted for 267c, 
of total variance in underachievement scores. 
Out of the total sample of 226 girls, 38 were found 
to be overachievers and 30 underachievers. The 
overachievement scores were best predicted by sociocultural 
background and family occupation. The sociocultural 
background was a single predictor uncorrelated with anyother 
predictor, but family occupation was significantly 
correlated with home environment and parent education. These 
two predictors together accounted for 24.67o of the variance 
in overachievement scores of which 13.37. is shared by 
sociocultural background alone. In the case of under-
achievement among girls, no independent variable functioned 
as potential predictor. The probable reason may be that 
school girls generally belong to higher socioeconomic 
groups. 
In the combined sample of 489 cases 64 were found to 
be overachievers and 67 underachievers. The overachievement 
score best predicted by a single variable named family 
occupation. This variable was significantly correlated with 
parent education, family income & home environment. The 
total variance explained was 13.57o. In the case of 
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underachievement, family income and parent education were 
found to be the most significant predictors which explained 
29.47o of the variance. Family income had significant 
correlation with all the other predictors also. 
The overall picture shows (Table 5.18) that family 
income, family occupation and parent education have been the 
most important determiners of over- and underachievement. 
These variables have generally shown positive relationships 
with overachievement scores and negative relationships with 
underachievement scores. With a few exceptions, due to 
chance errors. It is worthnoting here that family income, 
family occupation and parent education are the three 
important factors associated with socioeconomic status. This 
leads to the conclusion that socioeconomic status has a 
significant bearing on the incidence of over- and 
underachievement in science at class VIII level. 
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TABLE - 5.18 
Summary of Regression Analysis Results 
S.No. Group Potential Predictors Other Variables which 
correlate with the 
potential predictors 
Overachiever 
Boys (N=41) 
V7: Family Income V5: Parent education 
V6: Family Occupation 
V3: Home Environment 
V4: Ordinal position 
in birth 
V2: Family size 
Underachiever 
Boys (N=39) 
V7 : Family Income 
V5: Parent Education 
V3: 
V4: 
V6: 
V2: 
Home Environment 
Ordinal position 
in birth 
Family occupation 
Family size 
V3: Home Environment 
Overachiever 
Girls {N=38) 
VI: Sociocultural 
background 
Nil 
V6: Family occupation V3: Home Environment 
V5: Parent Education 
Underachiever 
Girls (N=30) 
Nil Nil 
Overachievers in 
the combined 
sample (N=64) 
V6: Family occupation V5: Parent Education 
V7: Family Income 
V3: Home Environment 
Underachievers in 
the combined 
sample (N=67) 
V7: Family Income V3: Home Environment 
V6: Family Occupation 
V4: Ordinal position 
in birth 
V5: Parent Education 
V2: Family size 
V5: Parent Education V3: Home Environment 
V7: Family Income 
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CHAPTER - VI 
FINDINGS AND THEIR IMPLICATIONS 
The previous five chapters deal with the-detailed 
methodology of the present investigation including 
identification and definition of the problem, review of the 
previous researches in this field, techniques of identifying 
over- and underachievers, details of the tools used, the 
methodology of data collection and analysis after the 
analysis and interpretation of data is completed. The 
investigator is led to certain important conclusions and 
inferences by using statistical tests. The present chapter 
provides a comprehensive list of findings that have emerged 
as a result of this investigation. The findings have been 
listed along with significant quantitative informations. The 
implications of these findings for theory and practices of 
education, and for further researches in this area have also 
been discussed. 
6.1 FINDINGS; 
The study leads to the following findings: 
1. The correlation between achievement in science and 
general intelligence was found to lie between 0.29 and 
0.60. These results corroborate with the results 
obtained by other researchers whose findings have been 
reviewed in the present study. The correlation 
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coefficients greater than 0.60 are rarely available in 
research literature indicating relationship between 
achievement and intelligence. 
2. The number of over- and underachievers identified was 
between 15 and 16 percent of the total sample selected 
showing that about one third of the student population 
constitutes over- and underachievers. 
3. The correlation coefficients between intelligence and 
most of the sociocultural and familial variables were 
found to be statistically significant showing that 
intelligence to some extent determined by sociocultural 
and family background. 
4. Family income, parent education, family occupation and 
sociocultural background had significant correlations 
with academic achievement in science for all the 
samples. 
5. In the case of boys overachievement is mainly 
determined by family income. The students whose family 
income is high are expected to achieve more than 
warranted by their cognitive abilities. The correlation 
coefficient between family income and overachievement 
scores was found to be 0.43 which shows that about 18% 
of the variance is explained by family income. This 
also indicates that about 82% of the variance in 
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overachievement remains unexplained. 
6. Underachievement among boys were mainly determined by 
family income and parent education. The prediction of 
both overachievement and underachievement by family 
income in the same direction is contradictory. The 
position is clarified by negative correlation between 
parent education and underachievement. The people with 
high income can be classified in two groups one of 
those with high education and another of those with low 
education. The children of parents with low education 
are likely to be underachievers. The two potential 
predictors explain 26% of the total variance in under-
achievement scores leaving behind 747o variance as 
unexplained. 
7. In the case of girls, overachievement in science is 
determined by sociocultural background and family 
occupation. These two variables explain about 257o of 
the variance in overachievement scores. The emergence 
of sociocultural background and family occupation as 
potential predictors of overachievement in girls is 
probably due to the fact that girls education is 
prevalent in well to do families. None of the predictor 
variables considered in this study happens to be 
potential predictor of underachievement in science. 
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8. When the samples of boys and girls were combined 
together, the overachievement in science was determined 
by family occupation alone. The variance explained in 
this case was 13.5% this shows that over 867o variance 
in overachievement is determined by factors not 
associated with sociocultural and family background. 
9. Underachievement in the combined sample was determined 
by family income and parent education. The total 
variance explained by these variables was 29.4%. 
10. The overall inspection of results obtained from 
multiple regression analysis show that sociocultural 
background and family occupation are important boosters 
of achievement in science. Similarly, low parent 
education is the root cause of underachievement. The 
family income plays a catalytic role in the sense that 
it boosts overachievement in the children of high 
educated rich and also boosts underachievement in the 
children of less educated rich. 
6.2 IMPLICATIONS: 
Every new research has its sources in the previous 
research literature in the concerned field, and in turn has 
some important implications for further research. Research 
of all kinds is directed towards the goal of discovering new. 
1A2 
knowledge about nature. So that the new knowledge might be 
utilized for making the human living more comfortable. A 
research study is meaningful if and only if its findings can 
be put to a profitable use to solve a problem of human 
interest, in the context of education nearly all research 
investigations are directed towards generating new knowledge 
about improving teaching learning practices. All educational 
efforts must be aimed at improving the academic performance 
of students irrespective of their abilities, social back 
ground and motivational levels. A research study must help 
ill achieving this objective by providing innovative theories 
and practices, in the present study, the investigator has 
made an attempt to study certain selected sociocultural and 
familial variables as determinants of over- and 
underachievement in science. The study has come out witli 
several interesting findings as already listed. 
Although the investigator does not claim to have 
made an exhaustive study of the problem in question, yet it 
is emphasized that various aspects of the problem have been 
examined as extensively and deeply as possible, ihc findings 
of this study have some important implications for 
educational practices in general and curriculum planning, 
teaching methods and evaluation techniques in particular. 
The findings also have some implications for further 
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research in this field. The detailed discussion of these 
implications follows. 
6.2.1 Educational Implications: 
The traditional pattern of education in our school 
is basically aimed at educating an average child. Here the 
term average refers to average in ability, opportunity and 
motivation. The practice of teaching 40-60 students in a 
class,- conducted by a single teacher has certain important 
assumptions. First, it is assumed that all the students in a 
class are of the same level of intellectual ability. Second, 
it is assumed that all the students in a class come from the 
same sociocultural background. Third, it is also assumed 
that all the students are equally motivated for learning. 
Fourth, the methods followed by the teacher in teaching and 
testing are equally effective for every student in the 
class. That these assumptions are not true is a matter of 
common sense. The psychology of individual difference states 
that every individual is different from every other 
individual in the world in all aspects of personality. 
Therefore, it is obviously highly unreasonable to place 
every child in the same kind of learning situation. It need 
not be emphasized that all educational efforts are aimed at 
improving academic performance which can be interpreted in 
three different ways. Firstly, a student's score on an 
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achievement test may be compared with those of other 
student's of the group to which he belongs in such an 
interpretation those with superior achievement are referred 
to as "high achievers" and those with poor achievement are 
known as "low achievers". Secondly, the performance of a 
student may be compared with a predetermined performance 
standard known as Criterion. Those who perform better or 
equal to the criterion level are referred to as "masters", 
and those who fail to achieve upto the criterion are known 
as "nonmasters". Thirdly, a student's performance may be 
compared with his own ability to perform. In other words, 
what he achieves is compared to what he can achieve. If his 
actual achievement is more than what is expected of his 
potential he is referred to as "overachiever" and the one 
achieving below the level expected of his potential is 
called an 'underachiever'.' 
Each of these three kinds of score interpretation 
tends to divide the student population in three groups of 
which two extreme groups are of extra significance. The 
educators are more concerned about those who fail to 
achieve to the level expected of their ability. In a normal 
classroom setting meant for average students both over-
achievers and underachievers are at a disadvantage. The 
underachievers find it difficult to cope with the teaching 
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methods followed in the class and the overachievers do not 
find the teaching learning process a challenging affair. The 
factors causing over and underachievement may be broadly 
categorised into three groups. First, there are factors 
associated with a teaching learning environment including 
the curriculum, textbooks, the teacher and other physical 
facilities available in the school. Second, there are 
variables that are internal to the learnear such as 
interests, attitudes, study habits, vocational and 
educational aspirations, anxiety level and other personality 
factors. Third, there are variables associated with 
sociocultural and familial background. 
The present study has investigated the role of the 
variables included in the third category. These variables 
are uncontrollable and therefore can not be subjected to any 
kind of modification and manipulation but their damaging 
role can not be ignored. It is rightly said that good 
sociocultural background cannot be a substitute for a 
superior ability, but poor sociocultural background can 
suppress a superior ability. This means that good schooling 
cannot be a substitute for superior ability but poor 
schooling can hamper the role of superior intellectual 
abilities in learning. Moreover poor schooling accompanied 
by poor sociocultural background causes serious damage to 
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the child's learning capacity. As already mentioned the 
sociocultural background cannot be controlled or 
manipulated. Therefore, we can check or reduce the incidence 
of underachievement by improving educational practices. 
The above discussion points to at least three types 
of educational programmes to be carried out within the same 
school system. A 'compensatory education' programme should 
be conducted in every school for underachievers in every 
subject. Similarly, an 'accelerated education' programme 
should be conducted for overachievers and the normal 
curriculum may be in practice for average achievers. The 
present study has indicated that poverty and poor parent 
education are the two 'most important factors that can be 
used to predict over- and underachievement. The students of 
poor homes may be identified at an early stage and placed in 
'Compensatory education' programme along with normal 
education. Similarly, enrichment programmes may be designed 
for children coming of better homes and studying in the same 
school. The special care should be taken of children whose 
parents are less educated. 
6.2.2 Implications for research: 
The findings of the present study have indicated 
that percentage of variance in overachievement explained by 
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sociocultural and familial variables considered in this 
study varies from 13.5 (combined) to 25 (girls). This leads 
to the conclusion that about 7.5 to 85 percent variance in 
overachievement scores is due to some other factors not 
considered in this study. Similarly, about 70 to 75 per cent 
variance in underachievement scores could not be accounted 
for sociocultural and familial variables. This means that 
there are other factors which act as determinants of under-
achievement in science. These variables may be associated 
with school programmes and psychological aspects of 
personality of students. It is therefore, desirable to carry 
out research study in order to examine the relative role of 
school variables to under- and overachievement in science. 
Similarly, the role of motivational variables in determining 
over- and underachievement may be examined. 
This study has been restricted to the study of 
under- and overachievement in a single subject. Similar 
studies are necessary in other school subjects also, since 
the over- and underachievement is specific to specific 
subjects, research study in different subjects may present a 
different picture of the phenomenon, the future research in 
this area should answer the following questions. 
1. What are the variables that determine under- and 
overachievement in science in addition to sociocultural 
and familial variables? 
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2. What is the relative role of different personality 
variables as determinants of over- and underachievement 
in different school subjects at different levels of 
schooling? 
3. What is the contribution of motivational variables to 
over- and underachievement in one or more school 
subjects? 
4. What is the difference between the predictive values of 
various personality, motivational and sociocultural 
variables for over- and underachievement in any two 
school subjects? 
5. What is the relative contribution of different 
variables associated with school programme as 
determinants of over- and underachievement? 
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03 
04 
02 
03 
01 
03 
02 
V8 
21 
23 
26 
36 
37 
22 
23 
21 
30 
28 
35 
29 
24 
21 
30 
58 
57 
27 
36 
32 
30 
23 
33 
24 
27 
39 
V9 
25 
28 
18 
19 
22 
22 
25 
24 
17 
25 
23 
17 
15 
16 
27 
28 
28 
11 
21 
18 
27 
28 
15 
26 
28 
17 
VIO 
JL. 
3 1 . 1 5 " 
3 2 . 0 7 * 
2 9 . 0 2 
2 9 . 3 2 
3 0 . 2 4 
3 0 . 2 4 " 
a. 
3 1 . 1 5 " 
3 0 . 8 5 " 
2 8 . 7 1 
3 1 . 1 5 
3 0 . 5 4 
2 8 . 7 1 
2 8 . 1 0 
2 8 . 4 1 " 
3 1 . 7 6 
JU JL. 
3 2 . 0 7 " " 
jL.a. 
3 2 . 0 7 " " 
2 6 . 8 8 
2 9 . 9 3 
2 9 . 0 2 
3 1 . 7 6 
3 2 . 0 7 " 
2 8 . 1 0 
31 .46* 
3 2 . 0 7 
a. JU 
2 8 . 7 1 " " 
S.No. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
VI 
09 
08 
08 
06 
09 
09 
09 
08 
06 
09 
09 
07 
07 
07 
09 
07 
09 
07 
09 
09 
09 
09 
09 
07 
08 
V2 
08 
11 
07 
08 
05 
08 
06 
07 
15 
13 
07 
06 
07 
08 
04 
10 
10 
06 
14 
07 
09 
08 
12 
08 
08 
V3 
07 
06 
08 
08 
06 
06 
08 
08 
07 
04 
05 . 
04 
08 
05 
04 
08 
06 
05 
07 
07 
05 
07 
06 
06 
08 
V4 
03 
02 
03 
06 
01 
03 
03 
02 
05 
01 
05 
04 
04 
02 
01 
03 
06 
02 
03 
02 
01 
01 
04 
03 
01 
V5 
07 
02 
06 
05 
08 
06 
09 
02 
06 
08 
05 
04 
04 
08 
02 
07 
03 
05 
12 
12 
04 
05 
12 
07 
06 
V6 
04 
01 
03 
02 
04 
01 
03 
03 
02 
04 
03 
01 
01 
03 
01 
03 
01 
03 
05 
04 
01 
04 
03 
03 
04 
V7 
02 
01 
03 
01 
02 
02 
02 
02 
02 
02 
02 
01 
01 
02 
01 
02 
01 
01 
02 
05 
02 
02 
03 
01 
01 
V8 
30 
39 
32 
26 
28 
31 
25 
24 
26 
32 
31 
20 
20 
30 
37 
38 
30 
25 
28 
34 
38 
38 
36 
22 
31 
V9 
20 
20 
12 
13 
15 
24 
15 
21 
15 
16 
23 
08 
12 
05 
16 
21 
19 
17 
22 
19 
19 
33 
27 
15 
22 
vio 
29.63 
29.63"" 
27.19 
27.49 
28.10 
30.85 
28.10 
29.93 
28.10 
28.41 
30.54 
25.97 
27.99 
25.05 
28.41 
29.93"" 
29.32 
28.71 
30.24 
29.32 
29.32"" 
33.59 
31.76 
28.10 
30.24 
V I 
S.No. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140 
141 
142 
143 
144 
145 
146 
147 
148. 
149. 
150. 
VI 
08 
06 
09 
09 
06 
08 
06 
08 
06 
05 
07 
07 
08 
08 
07 
09 
08 
09 
06 
07 
07 
08 
07 
09 
09 
V2 
09 
05 
06 
06 
08 
06 
06 
05 
06 
06 
11 
06 
06 
06 
07 
06 
07 
08 
03 
11 
04 
09 
10 
08 
07 
V3 
07 
04 
06 
08 
05 
03 
08 
08 
07 
07 
07 
08 
07 
08 
05 
06 
06 
07 
06 
08 
07 
06 
06 
06 
06 
V4 
- 01 
01 
04 
02 
02 
02 
01 
01 
02 
.04 
04 
04 
01 
03 
04 
02 
03 
01 
01 
04 
01 
03 
01 
02 
01 
V5 
05 
03 
07 
06 
02 
03 
07 
08 
05 
05 
02 
06 
05 
12 
03 
08 
03 
06 
02 
04 
03 
04 
03 
08 
07 
V6 
03 
01 
04 
03 
02 
01 
04 
03 
03 
03 
01 
03 
02 
03 
01 
04 
02 
03 
01 
04 
01 
01 
03 
04 
03 
V7 
01 
01 
03 
03 
01 
01 
02 
01 
02 
02 
01 
02 
01 
03 
01 
03 
01 
01 
01 
02 
02 
01 
02 
01 
02 
V8 
26 
24 
33 
29 
24 
29 
27-
22 
29 
22 
27 
38 
22 
29 
31 
34 
16 
31 
28 
33 
39 
25 
28 
33 
40 
V9 
12 
07 
23 
15 
16 
18 
23 
19 
11 
12 
17 
25 
16 
22 
18 
27 
16 
21 
28 
24 
22 
15 
20 
21 
37 
VIO 
27.19 
25.66 
30.55 
28.10 
28.41 
29.02 
30.54 
29.32" 
26.88 
27.19 
28.71 
31.15 
28.41 
30.24 
29.02 
31.76 
28.41" 
29.93 
32.07 
30.85 
JUU. 
30.24"" 
28.10 
29.63 
29.93 
34.81 
V I 1 
S.No. 
1 5 1 . 
152 . 
1 5 3 . 
154 . 
155 . 
156 . 
1 5 7 . 
1 5 8 . 
1 5 9 . 
160 . 
1 6 1 . 
1 6 2 . 
1 6 3 . 
164 . 
165 . 
166 . 
1 6 7 . 
1 6 8 . 
1 6 9 . 
170 . 
1 7 1 . 
172 . 
1 7 3 . 
174 . 
1 7 5 . 
VI 
08 
08 
06 
08 
08 
08 
08 
08 
06 
08 
08 
06 
07 
08 
06 
08 
08 
08 
08 
06 
06 
07 
08 
07 
08 
V2 
03 
09 
05 
06 
07 
06 
08 
06 
07 
04 
06 
07 
07 
07 
08 
05 
08 
06 
08 
06 
07 
06 
04 
06 
07 
V3 
08 
07 
07 
06 
05 
07 
07 
07 
06 
08 
06 
06 
07 
08 
06 
08 
06 
06 
06 
05 
06 
07 
08 
07 
07 
V4 
01 
02 
02 
01 
03 
03 
02 
04 
03 
01 
03 
02 
05 
03 
03 
03 
01 
01 
02 
01 
03 
02 
01 
02 
02 
V5 
09 
05 
07 
11 
06 
07 
09 
08 
08 
08 
02 
07 
02 
08 
02 
10 
06 
09 
08 
09 
06 
09 
08 
10 
05 
V6 
02 
04 
03 
03 
03 
03 
01 
03 
03 
03 
03 
03 
04 
03 
01 
04 
03 
03 
04 
04 
03 
03 
05 
02 
03 
V7 
01 
01 
02 
01 
02 
01 
01 
03 
02 
01 
02 
01 
01 
01 
01 
02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
V8 
19 
15 
12 
21 
32 
22 
19 
38 
22 
22 
17 
27 
26 
19 
22 
19 
23 
27 
13 
34 
12 
24 
37 
20 
22 
V9 
14 
13 
07 
16 
24 
18 
10 
23 
15 
02 
24 
04 
19 
18 
08 
09 
21 
08 
10 
18 
11 
09 
27 
18 
19 
VIO 
2 7 . 8 0 * 
2 7 . 4 9 " 
2 5 . 7 7 * 
2 8 . 4 1 * 
3 0 . 8 5 
2 9 . 0 2 
2 6 . 5 8 * 
a. jt. 
3 0 . 5 4 " " 
2 8 . 1 0 
2 4 . 1 4 
3 0 . 8 5 * 
2 4 . 7 5 
2 9 . 3 2 
2 9 . 0 2 * 
2 5 . 9 7 
2 6 . 2 7 
2 9 . 9 3 
2 5 . 9 7 
2 6 . 5 8 * 
2 9 . 0 2 
2 6 . 8 8 * 
2 6 . 2 7 
31 .76 
2 9 . 0 2 * 
2 9 . 3 2 * 
V l l l 
S.No. 
1 7 6 . 
1 7 7 . 
1 7 8 . 
1 7 9 . 
1 8 0 . 
1 8 1 . 
1 8 2 . 
1 8 3 . 
1 8 4 . 
1 8 5 . 
1 8 6 . 
1 8 7 . 
1 8 8 . 
1 8 9 . 
190 . 
1 9 1 . 
192 . 
1 9 3 . 
194 . 
1 9 5 . 
1 9 6 . 
1 9 7 . 
1 9 8 . 
1 9 9 . 
2 0 0 . 
VI 
06 
08 
08 
06 
09 
08 
08 
07 
09 
06 
09 
09 
08 
09 
09 
07 
06 
09 
07 
09 
08 
09 
08 
09 
07 
V2 
07 
07 
05 
05 
13 
08 
06 
06 
05 
07 
06 
05 
05 
10 
06 
09 
11 
05 
05 
07 
05 • 
07 
08 
09 
05 
V3 
06 
06 
05 
06 
07 
07 
06 
03 
07 
07 
06 
05 
06 
07 
05 
08 
08 
06 
08 
05 
05 
06 
08 
08 
06 
V4 
01 
03 
05 
02 
01 
02 
02 
03 
03 
01 
03 
01 
02 
06 
01 
05 
05 
01 
01 
03 
01 
03 
01 
07 
01 
V5 
04 
05 
03 
04 
11 
09 
06 
09 
08 
07 
03 
07 
12 
05 
05 
06 
08 
06 
12 
06 
09 
09 
05 
01 
02 
V6 
01 
03 
03 
03 
04 
01 
03 
01 
03 
03 
03 
05 
03 
03 
05 
03 
04 
03 
03 
03 
03 
03 
03 
05 
04 
V7 
02 
02 
02 
01 
03 
01 
01 
01 
04 
02 
02 
02 
02 
03 
01 
03 
05 
01 
03 
01 
01 
01 
01 
02 
01 
V8 
21 
24 
27 
18 
31 
29 
27 
20 
38 
36 
33 
22 
36 
27 
27 
21 
17 
26 
40 
17 
16 
31 
26 
28 
37 
V9 
16 
16 
19 
15 
01 
20 
04 
11 
26 
08 
18 
17 
15 
05 
16 
19 
28 
19 
19 
10 
08 
12 
20 
10 
01 
VIO 
28.41" 
28.41 
29.32 
28.10" 
2 3 . 8 3 
29.63 
24.76 
26.88 
31.46 
25.97"" 
2 9 . 0 2 
2 8 . 7 1 
JU>JU 
2 8 . 1 0 " " 
2 5 . 0 5 
2 8 . 4 1 
2 9 . 3 2 * 
3 2 . 0 7 * 
2 9 . 3 2 
2 9 . 3 2 " " 
2 6 . 5 8 * 
25 .97" 
2 7 . 1 9 
2 9 . 6 3 
2 6 . 5 8 
2 3 . 8 3 " " 
I X 
S.No. 
2 0 1 . 
202 . 
2 0 3 . 
204 . 
2 0 5 . 
206 . 
207 . 
2 0 8 . 
2 0 9 . 
210 . 
2 1 1 . 
2 1 2 . 
2 1 3 . 
214 . 
2 1 5 . 
2 1 6 . 
217 . 
2 1 8 . 
2 1 9 . 
220 . 
2 2 1 . 
222 . 
2 2 3 . 
224 . 
225 . 
VI 
08 
07 
09 
06 
06 
07 
07 
09 
07 
09 
09 
08 
09 
09 
06 
09 
05 
07 
09 
09 
09 
06 
09 
08 
09 
V2 
03 
06 
10 
05 
05 
08 
06 
07 
07 
06 
07 
05 
06 
05 
07 
07 
07 
07 
06 
05 
06 
05 
07 
07 
05 
V3 
07 
08 
07 
07 
06 
06 
05 
05 
06 
04 
06 
08 
07 
05 
08 
07 
07 
07 
08 
06 
08 
08 
08 
06 
06 
V4 
01 
04 
05 
03 
02 
04 
02 
04 
03 
03 
02 
02 
03 
02 
03 
03 
03 
03 
02 
01 
01 
01 
02 
03 
02 
V5 
03 
07 
10 
03 
08 
05 
07 
09 
06 
07 
11 
09 
12 
05 
02 
07 
04 
05 
07 
12 
12 
13 
06 
05 
02 
V6 
02 
03 
03 
01 
03 
05 
01 
03 
01 
03 
04 
04 
03 
03 
01 
04 
01 
03 
03 
03 
03 
03 
04 
03 
03 
V7 
01 
02 
02 
02 
02 
01 
01 
02 
01 
01 
02 
03 
03 
01 
01 
01 
01 
02 
01 
03 
03 
03 
02 
02 
01 
V8 
37 
31 
39 
12 
22 
26 
30 
42 
26 
25 
42 
29 
42 
32 
43 
35 
40, 
51 
24 
26 
33 
42 
37 
23 
39 
V9 
19 
20 
30 
20 
16 
13 
15 
27 
14 
10 
25 
22 
19 
14 
19 
19 
22 
28 
12 
24 
01 
21 
09 
03 
04 
VIO 
2 9 . 3 2 " " 
2 9 . 6 3 
3 2 . 6 8 
2 9 . 6 3 * 
2 8 . 4 1 
2 7 . 4 9 
2 8 . 1 0 
a . Jt. 
3 1 . 7 6 " " 
2 7 . 8 0 
2 6 . 5 8 
a. a. 
3 1 . 5 1 
3 0 . 2 4 
2 9 . 3 2 " " 
2 7 . 8 0 
JLU. 
2 9 . 3 2 " " 
2 9 . 3 2 
a. a. 
3 0 . 2 4 " " 
a. a. 
3 2 . 0 7 " " 
2 7 . 1 9 
3 0 . 8 5 
2 3 . 8 3 " " 
2 9 . 9 3 " " 
26 .27 
2 4 . 4 4 
2 4 . 7 5 " " 
S.No. 
226 . 
Ill. 
228 . 
229 . 
230 . 
2 3 1 . 
232 . 
2 3 3 . 
234 . 
235 . 
236 . 
237 . 
238 . 
239 . 
240 . 
2 4 1 . 
242 . 
243 . 
244. 
245 . 
246 . 
247 . 
248 . 
249 . 
250 . 
VI 
09 
07 
07 
08 
08 
08 
09 
05 
08 
09 
09 
09 
09 
09 
05 
09 
07 
09 
09 
07 
09 
09 
09 
07 
08 
V2 
09 
03 
11 
08 
04 
14 
08 
07 
05 
05 
06 
05 
06 
07 
05 
05 
06 
07 
12 
08 
06 
05 
06 
05 
08 
V3 
07 
06 
06 
08 
06 
04 
06 
08 
07 
08 
08 
06 
08 
08 
06 
06 
07 
07 
06 
08 
07 
08 
04 
08 
06 
V4 
01 
01 
06 
05 
02 
03 
03 
01 
01 
01 
04 
03 
02 
05 
03 
01 
02 
02 
04 
04 
04 
01 
01 
02 
03 
V5 
03 
09 
03 
09 
08 
05 
07 
07 
05 
09 
10 
04 
10 
09 
08 
12 
07 
07 
05 
08 
13 
12 
02 
10 
07 
V6 
04 
03 
04 
03 
02 
01 
03 
01 
01 
03 
03 
01 
04 
03 
03 
03 
03 
03 
02 
03 
03 
03 
03 
03 
03 
V7 
03 
01 
03 
02 
03 
02 
02 
02 
01 
01 
03 
01 
02 
02 
02 
01 
02 
03 
01 
03 
03 
04 
01 
03 
02 
V8 
18 
32 
33 
27 
29 
26 
19 
36 
30 
25 
19 
40 
22 
24 
19 
39 
24 
40 
32 
25 
21 
31 
28 
32 
42 
V9 
22 
21 
12 
04 
10 
13 
08 
10 
17 
23 
20 
02 
28 
14 
17 
33 
06 
08 
07 
05 
06 
17 
11 
12 
27 
VIO 
3 0 . 2 4 * 
2 9 . 9 3 
2 7 . 1 9 
2 4 . 7 5 
2 6 . 5 8 
2 7 . 4 9 
2 5 . 9 7 
2 6 . 5 8 " " 
2 8 . 7 1 
3 0 . 5 4 
2 9 . 6 3 * 
jua. 
2 4 . 1 4 
3 2 . 0 7 * 
2 7 . 8 0 
JU 
7 8 . 7 1 " 
3 3 . 5 9 
2 5 . 3 6 
JL.JU 
2 5 . 9 7 " " 
2 5 . 6 6 
2 5 . 0 5 
2 5 . 3 6 
2 8 . 7 1 
2 6 . 8 8 
2 7 . 1 9 
3 1 . 7 6 " " 
X I 
S.No. 
251. 
252. 
253. 
254. 
255. 
256. 
251. 
258. 
259. 
260. 
261. 
262. 
263. 
*Undera 
""Overa 
VI 
07 
09 
09 
09 
07 
07 
09 
09 
09 
09 
09 
09 
09 
V2 
07 
08 
05 
07 
08 
05 
06 
08 
09 
07 
05 
08 
06 
ichiever 
ichiever 
V3 
08 
08 
06 
08 
07 
07 
07 
08 
06 
08 
06 
07 
08 
V4 
02 
03 
01 
04 
06 
02 
03 
05 
03 
03 
03 
01 
04 
V5 
10 
08 
10 
07 
05 
09 
10 
09 
11 
11 
07 
12 
10 
V6 
03 
05 
03 
03 
03 
03 
03 
04 
02 
03 
03 
04 
04 
V7 
03 
03 
01 
03 
01 
02 
02 
01 
03 
02 
01 
03 
04 
V8 
39 
25 
34 
30 
26 
27 
40 
26 
27 
29 
31 
35 
34 
V9 
23 
35 
18 
17 
19 
15 
05 
08 
23 
14 
20 
19 
19 
VIO 
30.50"" 
34.20* 
29.02 
28.71 
29.32 
28.10 
25.05"" 
25.97 
30.54 
27.80 
29.63 
29.32 
29.32 
x i i 
RAW SCORES (GIRLS) 
S.No. 
1. 
2. 
3. 
4. 
5 
6 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
VI 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
07 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
V2 
05 
04 
06 
08 
07 
08 
12 
10 
05 
07 
07 
06 
07 
14 
08 
22 
07 
05 
08 
08 
09 
05 
12 
07 
17 
V3 
07 
08 
08 
08 
08 
07 
07 
08 
08 
05 
06 
08 
08 
07 
08 
07 
07 
06 
06 
08 
08 
08 
08 
08 
05 
V4 
02 
01 
02 
06 
03 
01 
03 
02 
01 
01 
04 
03 
03 
07 
03 
03 
01 
01 
02 
01 
04 
02 
04 
05 
05 
V5 
12 
12 
11 
06 
10 
09 
12 
10 
12 
03 
12 
11 
10 
10 
05 
08 
10 
04 
09 
12 
13 
10 
03 
08 
02 
V6 
05 
04 
05 
04 
04 
04 
04 
05 
03 
03 
03 
03 
04 
03 
03 
04 
05 
04 
03 
03 
03 
03 
04 
03 
01 
V7 
03 
03 
03 
03 
04 
02 
02 
03 
02 
01 
02 
02 
03 
02 
01 
05 
03 
01 
02 
02 
03 
02 
02 
02 
01 
V8 
29 
'41 
29 
36 
26 
26 
23 
15 
26 
20 
31 
25 
40 
26 
38 
30 
30 
20 
22 
22 
21 
22 
27 
24 
31 
V9 
24 
20 
09 
19 
20 
21 
15 
13 
19 
18 
17 
16 
21 
19 
21 
20 
31 
25 
15 
14 
11. 
21 
19 
18 
25 
VIO 
36.01 
32.64"" 
23.36 
31.79 
32.64 
33.48 
28.42 
26.73* 
31.79 
30.95* 
30.10 
29.26 
33.48 
31.79 
33.48 
32.64 
41.92" 
36.86* 
28.42 
27.58 
25.04 
33.48* 
31.79 
30.95 
36.86 
X 1 3 1 
S.No. 
26. 
11. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
VI 
08 
08 
08 
08 
07 
08 
08 
08 
07 
08 
08 
08 
08 
08 
08 
07 
08 
08 
07 
08 
08 
08 
08 
08 
08 
V2 
07 
13 
06 
06 
06 
05 
08 
07 
31 
08 
10 
06 
07 
08 
08 
07 
07 
07 
25 
03 
10 
05 
08 
04 
08 
V3 
05 
07 
08 
08 
07 
08 
08 
06 
07 
08 
07 
05 
06 
06 
06 
05 
08 
08 
07 
07 
07 
06 
07 
08 
08 
V4 
01 
01 
03 
01 
01 
02 
05 
03 
02 
06 
08 
01 
02 
04 
03 
01 
01 
01 
03 
01 
06 
02 
05 
01 
05 
V5 
10 
12 
10 
05 
06 
05 
11 
09 
08 
09 
04 
07 
08 
05 
09 
02 
11 
12 
11 
06 
11 
10 
05 
11 
12 
V6 
03 
04 
04 
04 
03 
04 
03 
03 
04 
01 
04 
04 
01 
03 
04 
01 
03 
03 
04 
03 
04 
01 
04 
03 
03 
V7 
02 
03 
03 
03 
01 
03 
02 
02 
04 
01 
02 
01 
01 
01 
02 
01 
02 
01 
01 
02 
02 
01 
01 
01 
04 
V8 
26 
19 
32 
33 
19 
28 
25 
32 
27 
25 
51 
30 
21 
23 
26 
22 
18 
26 
29 
22 
29 
24 
28 
22 
12 
V9 
25 
25 
25 
22 
24 
20 
22 
18 
24 
22 
30 
16 
18 
19 
14 
14 
17 
12 
15 
29 
15 
15 
15 
20 
18 
VIO 
36.86* 
36.86" 
36.86 
34.33 
36.01* 
32.64 
34.33* 
30.95 
36.01* 
34.33* 
41.08* 
29.26 
30.95 
31.79-
27.58 
27.58 
30.10* 
25.88 
28.42 
40.24* 
28.42 
28.42 
28.42 
32.64* 
30.95* 
X I V 
S.No. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
VI 
08 
08 " 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
06 
09 
09 
09 
09 
V2 
06 
08 
09 
06 
08 
05 
07 
10 
05 
05 
07 
05 
08 
05 
04 
05 
06 
05 
08 
06 
05 
06 
07 
05 
06 
V3 
08 
07 
08 
06 
08 
06 
07 
07 
07 
08 
06 
07 
07 
06 
07 
08 
07 
07 
07 
06 
08 
07 
06 
07 
07 
V4 
01 
03 
06 
04 
01 
01 
02 
01 
01 
02 
03 
03 
02 
01 
02 
03 
03 
01 
03 
03 
01 
02 
04 
02 
02 
V5 
08 
11 
08 
08 
12 
09 
08 
09 
12 
10 
13 
10 
12 
07 
12 
10 
11 
11 
12 
09 
13 
10 
12 
13 
11 
V6 
03 
03 
05 
03 
03 
02 
03 
03 
03 
04 
03 
03 
03 
02 
03 
03 
03 
03 
03 
04 
05 
03 
03 
03 
03 
V7 
02 
01 
01 
03 
04 
04 
04 
04 
03 
05 
03 
02 
03 
01 
05 
04 
02 
02 
04 
02 
01 
02 
02 
01 
04 
V8 
20 
21 
51 
39 
32 
42 
28 
31 
33 
42 
30 
32 
27 
37 
52 
19 
45 
44 
46 
44 
18 
34 
37 
33 
35 
V9 
13 
15 
15 
25 
22 
23 
19 
21 
18 
14 
19 
19 
26 
19 
24 
08 
25 
30 
18 
16 
09 
23 
25 
18 
21 
VIO 
26.73 
28.42 
JI.JU 
28.42"" 
36.86 
34.33 
35.17 
31.79 
33.48 
30.95 
27.85"" 
31.79 
31.79 
37.70* 
31.79 
36.01"" 
22.51 
36.86"" 
41.08 
30.95"" 
29.26"" 
23.36 
35.17 
36.86 
30.95 
33.48 
X V 
S.No. 
76. 
11. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
VI 
08 
09 ' 
09 
09 
09 
09 
09 
09 
09 
09 
08 
09 
09 
09 
09 
07 
09 
08 
08 
06 
07 
09 
07 
08 
09 
V2 
06 
15 
06 
06 
05 
06 
06 
05 
06 
08 
10 
05 
09 
06 
06 
07 
06 
08 
06 
05 
05 
08 
05 
06 
08 
V3 
06 
07 
06 
08 
08 
08 
06 
07 
08 
07 
07 
06 
08 
06 
07 
07 
05 
05 
06 
05 
07 
07 
06 
06 
08 
V4 
03 
01 
03 
02 
01 
04 
01 
02 
03 
06 
01 
03 
07 
01 
04 
03 
02 
02 
01 
01 
01 
06 
01 
03 
01 
V5 
12 
11 
11 
13 
10 
09 
13 
12 
11 
13 
12 
11 
09 
05 
11 
12 
07 
07 
06 
11 
08 
05 
05 
12 
09 
V6 
03 
05 
03 
04 
03 
03 
03 
03 
03 
03 
02 
03 
05 
03 
03 
03 
03 
03 
03 
03 
04 
05 
01 
03 
04 
V7 
03 
02 
03 
05 
03 
02 
03 
02 
03 
03 
03 
02 
01 
01 
02 
03 
01 
01 
01 
01 
03 
02 
01 
02 
03 
V8 
35 
33 
30 
23 
32 
39 
33 
26 
35 
29 
40 
34 
31 
30 
35 
29 
23 
30 
25 
19 
27 
22 
18 
33 
25 
V9 
24 
20 
15 
04 
05 
16 
24 
04 
25 
13 
19 
21 
18 
09 
16 
08 
06 
15 
12 
16 
20 
14 
10 
16 
16 
VIO 
36.01 
32.64 
28.42 
19.14 
19.98"" 
29.26"" 
36.01 
19.14 
36.86 
26.73 
31.79"" 
33.48 
30.95 
23.36 
29.26 
22.51 
20.82 
28.42 
25.88 
29.26* 
32.64 
27.58 
24.20 
29.26 
29.26 
xvx 
S.No. 
1 0 1 . 
1 0 2 . 
1 0 3 . 
104 . 
1 0 5 . 
1 0 6 . 
1 0 7 . 
1 0 8 . 
109 . 
110 . 
1 1 1 . 
1 1 2 . 
1 1 3 . 
114 . 
1 1 5 . 
1 1 6 . 
117 . 
1 1 8 . 
119 . 
120 . 
1 2 1 . 
122 . 
1 2 3 . 
124 . 
1 2 5 . 
126 . 
VI 
09 
09 
09 
09 
09 
09 
08 
08 
08 
09 
09 
09 
09 
09 
07 
09 
09 
09 
08 
08 
09 
09 
09 
09 
09 
09 
V2 
06 
05 
05 
06 
05 
08 
09 
07 
07 
05 
05 
06 
10 
07 
06 
10 
05 
17 
12 
14 
09 
10 
08 
06 
07 
07 
V3 
07 
08 
07 
06 
06 
07 
08 
06 , 
04 
06 
08 
08 
07 
07 
08 
06 
08 
07 
07 
07 
08 
07 
07 
08 
08 
06 
V4 
02 
02 
02 
03 
01 
01 
01 
05 
01 
02 
02 
02 
01 
03 
01 
06 
02 
05 
05 
01 
05 
01 
01 
01 
05 
01 
V5 
06 
12 
11 
11 
11 
07 
09 
05 
04 
09 
09 
10 
09 
05 
03 
07 
12 
11 
12 
13 
08 
09 
13 
10 
13 
12 
V6 
04 
03 
03 
03 
03 
03 
02 
03 
03 
03 
05 
03 
05 
03 
. 04 
05 
03 
05 
05 
05 
05 
04 
05 
05 
05 
03 
V7 
03 
03 
03 
02 
02 
02 
03 
02 
02 
02 
01 
02 
01 
02 
01 
01 
02 
05 
03 
01 
02 
02 
03 
02 
05 
03 
V8 
22 
43 
35 
32 
47 
26 
30 
27 
32 
38 
23 
23 
24 
19 
23 
27 
32 
50 
23 
47 
38 
40 
30 
28 
42 
32 
V9 
20 
28 
20 
20 
25 
10 
13 
08 
23 
16 
20 
13 
19 
11 
17 
15 
17 
25 
18 
25 
21 
17 
17 
23 
29 
21 
VIO 
3 2 . 6 4 * 
39 .39 
3 2 . 6 4 
3 2 . 6 4 
3 6 . 8 6 " " 
2 4 . 2 0 
2 6 . 7 3 
2 2 . 5 1 
35 .17 
2 9 . 2 6 " " 
a. 
3 2 . 6 4 " 
2 6 . 7 3 
31 .79 
2 5 . 0 4 
3 0 . 1 0 
28 .42 
3 0 . 1 0 
a. JU 
3 6 . 8 6 " " 
3 0 . 9 5 
jua. 
3 6 . 8 6 " " 
33 .48 
<JUJU 
3 0 . 1 0 " " 
3 0 . 1 0 
35 .17 
4 0 . 2 4 
3 3 . 4 8 
XVI1 
S.No. 
1 2 7 . 
1 2 8 . 
1 2 9 . 
130 . 
1 3 1 . 
1 3 2 . 
1 3 3 . 
134 . 
1 3 5 . 
1 3 6 . 
1 3 7 . 
1 3 8 . 
139 . 
1 4 0 . 
1 4 1 . 
142 . 
1 4 3 . 
144 . 
1 4 5 . 
1 4 6 . 
1 4 7 . 
1 4 8 . 
1 4 9 . 
150 . 
1 5 1 . 
VI 
09 
09 
09 
09 
09 
09 
09 
07 
09 
09 
09 
09 
09 
09 
09 
. 09 
09 
09 
09 
09 
09 
09 
09 
09 
06 
V2 
10 
08 
08 
12 
08 
05 
13 
14 
14 
06 
06 
20 
04 
12 
06 
06 
05 
08 
06 
08 
05 
06 
13 
20 
11 
V3 
07 
07 
08 
07 
07 
08 
07 
07 
07 
08 
08 
07 
07 
08 
07 
08 
08 
08 
08 
08 
07 
08 
07 
07 
05 
V4 
01 
05 
05 
04 
02 
03 
02 
01 
02 
01 
02 
04 
02 
08 
02 
03 
01 
06 
03 
02 
02 
01 
01 
01 
03 
V5 
12 
07 
04 
12 
04 
08 
12 
10 
10 
04 
12 
12 
11 
09 
09 
12 
13 
08 
08 
08 
12 
12 
12 
13 
02 
V6 
05 
03 
04 
04 
04 
03 
04 
03 
04 
03 
03 
04 
03 
03 
05 
03 
03 
04 
03 
05 
• 03 
03 
03 
03 
03 
V7 
05 
01 
02 
04 
03 
02 
03 
02 
03 
01 
03 
05 
02 
02 
01 
04 
03 
01 
03 
03 
02 
05 
03 
05 
01 
V8 
57 
27 
22 
27 
36 
37 
52 
24 
28 
30 
39 
56 
54 
39 
31 
42 
44 
38 
47 
37 
38 
35 
25 
38 
23 
V9 
28 
I S 
03 
27 
23 
12 
31 
04 
18 
21 
20 
31 
27 
28 , 
22 
30 
27 
25 
32 
24 
28 
20 
18 
19 
14 
VIO 
a. JL 
3 9 . 3 9 " " 
2 6 . 7 3 
1 8 . 2 9 
J. 
3 8 . 5 5 " 
3 5 . 1 7 
2 5 . 8 8 " " 
a., a. 
4 1 . 9 2 " " 
1 9 . 1 4 
3 0 . 9 5 
3 3 . 4 8 
3 2 . 6 4 
a. a-
4 1 . 9 2 " " 
3 8 . 5 5 
3 9 . 3 9 
3 4 . 3 3 
4 1 . 0 8 
3 8 . 5 5 
3 6 . 8 6 
4 2 . 7 7 
3 6 . 0 1 
3 9 . 3 9 
3 2 . 6 4 
3 0 . 9 5 
3 1 . 7 1 
2 7 . 5 8 
S.No. 
1 5 2 . 
1 5 3 . 
1 5 4 . 
1 5 5 . 
1 5 6 . 
1 5 7 . 
1 5 8 . 
1 5 9 . 
160 . 
1 6 1 . 
1 6 2 . 
1 6 3 . 
164 . 
1 6 5 . 
1 6 6 . 
1 6 7 . 
1 6 8 . 
1 6 9 . 
1 7 0 . 
1 7 1 . 
172 . 
1 7 3 . 
174 . 
1 7 5 . 
1 7 6 . 
VI 
06 
09 
09 
07 
09 
09 
09 
09 
08 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
08 
09 
09 
V2 
10 
05 
06 
07 
05 
13 
07 
08 
07 
10 
15 
10 
16 
11 
05 
05 
05 
08 
12 
08 
06 
07 
07 
07 
08 
V3 
05 
08 
05 
05 
06 
07 
06 
05 
08 
07 
07 
07 
07 
07 
06 
07 
07 
07 
07 
08 
07 
08 
07 
07 
04 
V4 
02 
01 
02 
02 
01 
01 
02 
01 
05 
02 
03 
01 
04 
02 
01 
02 
02 
03 
04 
01 
01 
04 
04 
05 
03 
V5 
04 
11 
04 
07 
12 
10 
12 
07 
04 
10 
04 
11 
08 
12 
06 
12 
12 
09 
07 
06 
10 
09 
10 
12 
07 
V6 
05 
05 
03 
01 
03 
05 
03 
03 
02 
05 
04 
03 
03 
03 
04 
03 
03 
05 
04 
04 
03 
03 
04 
04 
01 
V7 
02 
03 
02 
01 
02 
05 
02 
01 
01 
04 
01 
03 
01 
02 
03 
01 
01 
02 
01 
02 
03 
03 
03 
04 
01 
V8 
21 
30 
28 
19 
49 
32 
50 
26 
13 
32 
22 
18 
17 
36 
30 
62 
60 
34 
31 
17 
55 
37 
25 
53 
38 
V9 
09 
21 
24 
20 
24 
14 
25 
18 
15 
17 
25 
10 
08 
28 
23 
37 
37 
12 
09 
16 
31 
28 
22 
14 
16 
X V I H 
VIO 
2 3 . 3 6 
3 3 . 4 8 
3 6 . 0 1 * 
3 2 . 6 4 * 
3 6 . 0 1 " " 
2 7 . 5 8 
•JLJU 
3 6 . 8 6 " " 
3 0 . 9 5 
2 8 . 4 2 * 
3 0 . 1 0 
3 6 . 8 6 * 
2 4 . 2 0 
2 2 . 5 1 
3 9 . 3 9 
3 5 . 1 7 
4 6 . 9 9 
JUJU 
4 6 . 9 9 
2 5 . 8 8 
2 3 . 3 6 
2 9 . 2 6 * 
a. jL. 
4 1 . 9 2 " " 
3 9 . 3 9 
3 4 . 3 3 * 
2 7 . 5 8 " " 
2 9 . 2 6 " " 
X I X 
S.No. 
177. 
178. 
179. 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
192. 
193. 
194. 
195. 
196 
197. 
198. 
199. 
200. 
201. 
202. 
VI 
09 
09 
09 
07 
09 
08 
07 
09 
09 
09 
09 
09 
08 
08 
09 
07 
09 
09 
07 
07 
09 
06 
09 
09 
09 
09 
V2 
08 
10 
05 
04 
06 
07 
10 
08 
06 
08 
05 
09 
04 
07 
06 
06 
07 
06 
05 
08 
07 
06 
07 
07 
06 
06 
V3 
04 
06 
07 
06 
08 
06 
07 
07 
07 
06 
06 
05 
06 
09 
05 
04 
08 
06 
05 
05 
08 
04 
06 
05 
07 
05 
V4 
03 
07 
01 
01 
03 
03 
03 
. 01 
01 
02 
01 
02 
01 
01 
04 
01 
01 
02 
03 
01 
01 
04 
02 
02 
01 
01 
V5 
07 
09 
12 
11 
13 
12 
07 
12 
12 
10 
09 
09 
09 
05 
08 
06 
11 
10 
03 
03 
08 
03 
12 
09 
08 
08 
V6 
01 
04 
04 
05 
03 
03 
03 
05 
03 
03 
03 
03 
03 
01 
01 
03 
03 
03 
03 
04 
05 
03 
05 
04 
04 
03 
V7 
01 
01 
03 
01 
03 
02 
02 
03 
02 
01 
01 
01 
01 
01 
01 
01 
03 
02 
02 
02 
02 
01 
04 
01 
01 
02 
V8 
37 
35 
54 
46 
62 
39 
36 
37 
57 
26 
11 
08 
27 
23 
27 
29 
33 
23 
23 
25 
33 
18 
30 
31 
29 
29 
V9 
15 
23 
26 
25 
37 
26 
17 
28 
30 
14 
02 
02 
15 
04 
04 
15 
26 
11 
17 
14 
24 
01 
25 
25 
14 
23 
VIO 
28.42"" 
35.17 
37.70 
36.86"" 
JU.X. 
46.99"" 
37.70 
30.10 
39.39 
JUU. 
41.08"" 
27.58 
17.45 
17.45* 
28.42 
19.14 
19.14 
28.42 
37.70 
25.04 
30.10 
27.58 
36.01 
16.60 
36.86 
36.86 
27.58 
35.17 
X X 
S.No. 
203. 
204. 
205. 
206. 
207. 
208. 
209. 
210. 
211. 
212. 
213. 
214. 
215. 
216. 
•217. 
218. 
219. 
220. 
221. 
222. 
223. 
224. 
225. 
226. 
*Und( 
Ove 
VI 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
06 
09 
08 
09 
09 
09 
09 
08 
V2 
09 
09 
08 
07 
05 
06 
06 
06 
04 
05 
06 
13 
07 
07 
05 
16 
06 
06 
05 
06 
04 
09 
07 
07 
erachiever 
rachiever 
V3 
08 
06 
08 
08 
08 
06 
08 
05 
06 
07 
08 
06 
05 
05 
08 
07 
08 
08 
08 
07 
06 
"#8 • 
06 
06 
08 
V4 
06 
02 
06 
02 
02 
03 
03 
02 
01 
02 
01 
03 
04 
05 
02 
01 
02 
01 
02 
01 
01 
01 
01 
02 
V5 
07 
09 
12 
08 
11 
08 
12 
13 
08 
12 
13 
08 
08 
07 
09 
02 
06 
10 
09 
07 
06 
05 
06 
05 
V6 
03 
04 
05 
03 
03 
02 
03 
03 
03 
03 
03 
04 
04 
03 
05 
01 
02 
05 
04 
03 
04 
04 
04 
03 
V7 
01 
02 
02 
01 
02 
02 
03 
01 
01 
01 
02 
02 
03 
01 
"oi 
01 
01 
01 
02 
01 
01 
01 
02 
03 
V8 
39 
37 
30 
39 
25 
31 
31 
32 
30 
28 
29 
32 
31 
21 
34 
37 
18 
28 
18 
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TEST BOOKLETS AND 
SCORING KEY 
APPENDIX - B ( i ) 
(ACHIEVEMENT TEST) 
f^ 5TH (Science) 
^ • 
1989 
3rfsr^ HTR ^^z ^ W'f ff^ TT 3rJT?rr ^^ ^x i 3i?5r ^ ^fk ^^^ ^% eft 5^: ^^ ^ ftr jr^^f ^ 
^\^ ^ ^mw ^x I 
3—%^ T<t^<iT ^ ^ q 3rTq% 'f^?rT^ ^ t s q ^ f e ' ^T ^TT?T ^ T ^ T ^^TT^ | sft ^^cTifT WtST ^ ? f % pTf*TTT 
^t ^TTT ^i} I > 5rr^^ 5r?^ frr S?TT?T c[#ap qfg^ ^«Tr¥ ft ^tTT TT: wrr^ ( x ) ^FT f^WR 5riTT?^ I 
r?r?;?r%%rr ^^rfT'^ ^"t szTr?r<T#^ Tf?^ :— 
^ ? ^ ? ^ f%^ ?5?T ^ 'T^t ?TT srffsfT^ ^q- ^  ^i^^\ ^rrrft | <ft ^ ^ ^ T ^ T T — 
X (3T) ^?r^ S'TTT f 2 R T^ TT?ft ^ ^ " ^ ^ g'^T^T ^"t T^cTT | I 
(^) ^ f l % g-TTT f^TlT TTiT TT?ft % ^ R % ^TT^T 3?%^ | t ^T^T | I 
(5-) q^^ % ^iTR T^grr 1 1 
\fk! 3r^ ^ >f ^^5 %Ht ?5q- ^ q;^ t^ JTr srtfgr^ ^q- % f ^"tf srrcft | rft ^ J ? T ^ ^ F T ^ ^ STTT 
ar, ^ , ^ , 5 1 ^ ^ T T T "ar" ^ | t 1 1 3 r ^ : "3T" "T^ TPW (X) ^ T fjr?rT^ vtrnm ^m 1 1 
( 2 ) 
6. 
aftT 5r*T% ^T^ ^ ^ ^ — 
(3T) 5^?^ W^ ^^% I I 
(?r) cjT^T ^W ^ c T I 1 
2. f^T t S^PT ^ =^ T5r— 
(3r) 332 ?r. jftsT / fe?T ^ t^t 11 
(^) 332 jftJT / fiT?T3 ^ >cft I I 
(^) 332 iftJT / ^f%?^ I t ^ I I 
(?) 332 ^. TftJT / ^?r ^cft I I 
^t ^ ^ SSJT ^— 
(ar) T?:^! T|ift I 
(?T) artf^ RT ^ ^ I 
(?) r^o?r ^T^'^ I 
(sr) ?T^ ^ JTfTTt »TTT% ^ %Jn ^f^T 
(ar) ^Jf^JTR ^ ^ m ^TT^ ^ f%qT T^TrTT 
(?T) sr^nrrr ^ 1% ^ T ^ ^ %qT STTCTT | I 
(3f) 3 5 ^ T g;5r? ^Ff ^  11 
(sr) ^t%^ ;s f^ ^ ^ 11 
(^) Tmrqf^r^ 35 f^ ^ 1 ^ 11 
(?) artrTfr^ 3i5ff ^ 1 ^ I I 
^>f ^^5 TT f^t if ^ ^ ^ n V Tf?— 
(ar) ^J?f^ ^ ^ ? ^ "TT^ % ^^c^ % ^TT^T 
(^) T^^FT ^Rc^ TT?ft % ^Rc^ ^ 3r%^ 
(^) ^^^T 3Tr3T^ ?r 'TT^ fV % snJTcT^ T ^ 
(? ) ^^^1 aTRrffT ^Tfft % STT^ T^ JT % 
^T^T I I 
7. ^ ^ ^T^ ^p^T^ f ^T ^ :OTT ^3cr I ^ ^ 
(3T) ?^T ^ I ^^T Er%?rcft 11 
(^) ^ ^ ^ ^Tt >!?[ ^ 3;TT ^  ^Tcft I I 
(?r) ^ ^ ^ »?Tt 'T^ f^T ^ 5?^> ftcft I I 
(?) ^ ^ ^ ^Tt JT^  5^T ^ ^jfl ^r^ I I 
8. TT^ ^ f ^ ^ | f Jft^ t^ f^fft f^ q-T JT>5ft ^ 
(sr) ^T^i 11 
(^) :Sllf I I 
(?T) ^ ^ 1 1 
( ? ) 3;cTrT 1 1 
(sf) Trf^ 5r 3551 f fr^^ 11 
(^) ff«rf?r^ 3551? ^ ^ 11 
(?r) 3ft?TfT^ 3551? ^ ^ ^ I I 
(?) ^?f ^ ^ 11 
10. f%4t ?>?r^ fRT ^% e' f^^ f^^r niT 
(3T) ariq-TiT ^^% I I 
(^) 3rTf % ^ ^ ^ 11 
(w) ?>?r?T f^cT '^^^ 11 
(?) TTR^^r SF|^  I I 
( 3 ) 
11. TTT^  -^ q;^  ?JT5 ^ T ?^f T ^Ht Jf ¥ ? ^rmi 
(3r) ^ T ^ f^Tc^ r iT f^t ^ arfn^ ark |sr 
(^) ^q^T T^T?^  TT?f> ^  TIT 3Tk |?3" ^  
3TflJT| I 
( H ) ^?TTT ^Rcsr "TTJft ^ TT I I 
12. ITop ^ f V -
(3T) 42 ^  % ^TT^ ftcft I I 
(^) 0.24 ^ ^ % ^TRT ftcft I I 
(^) 4.2 ^ 5r % ^TRT ftcft 11 
(?) 24 ^5r % ^TRT ^^ 11 
13. T^m T> ?t ^ ^^^t^ 3^f— 
(?r) ^T% sTSiJWR ^ 3r^rft | I 
14. ^i;^ ^^ ^^ % ^  irfsfrq-T T>— 
15. 
16. 
(3T) f|;iTTinT T | ^ 11 
(^) S?1T ^  1 1 
(5=T) <HH T | ^ t 1 
(?) ^Tcq^ T^^ t 1 
(3T) ^^^^Tw: 5F|% 11 
(g") »T^ fTTT T^^ t 1 
(ff) f l i r tT T ^ 1 1 
(?) ^T^T r^ ^ 11 
(3T) 3;5Tf ^qT'cfT^ ^ ^ t 1 
(^) ^ ^ f ?«TRT?frTir T|% 11 
(^) ^ ^ f ^TT??r T^^ 11 
(?) g^jif •rfr^d'^ ^ ^ 11 
17. ^ ftT T<Tf ^J^X ^T% "TT 5ft5T ^ i ; ^ 
(3T) ^?T^ 3ffgjp 3;CTTT W[^ I I 
(^) I ^ ^ W^T srfsTfr ^ IT^ I I 
(?T) f^?r TTfT arfiRf '^^ T^?rT 11 
18 -^^f ^ ? | JTT^ T 5ft iT^ irm ^ ^ TT ?rFr 
(sr) 1 ^  T ^ 11 
(^) l ? l ( 3 ? T ^ | l 
(^) 1 '^^TfTIE ^ ^ I I 
(?) 1 ^ T V T ^ I I 
19. TTT'Srsir cTTT ^  sn^IrT— 
(3r) 20,000 ?t5rT srfcr # f^^ ^  arfe^ 
(^) 20 ?t5r5T f^cT €f%5=^  ^  TH 5>^ 11 
(^) 20,000 ?t5f^ sr% 4%?T t ^ 11 
(?) 20,000 ?t5r^ 5r% ^%f¥ ^ ^»T 
20. ^r'^T^JT ^ ^ fJTR ^ ^ ff:^ % ^ R T 
(ar) 3 1 ^ ^ ^T5 ^ tTR I 
(?) ^ TT ^T5 Jr «TTT+^ ^ 55T 
^ ^TT I 
(^) ^?g ^  ^ R ^ m T — W ^ ^ ?5JT ^ 
^ R I 
(?) ? ^ ^ ?5q ^  >TTT I 
21 f^ ^ fkwj^ ^ Pp^ fr PTfif=^ ^ cTTT qT f?iT 
(sr) ^^c^ f^ ^RJT ^ 11 
(?) c^ it f^^HR ^^% I I 
(^) sT^f c^ f^ r^apr T ^ 11 
(?) ff^TTT T^^ I I 
( 4 ) 
(^) ^ T 
(?r) qiTT 
| i 
24. sp^ T^  % cTTT TT ^ ^ UT^ STSZT ^ if 
(3r) ?ftf¥?nr 
25. ^^^feferr ^ ^ ^>r ?rT 'Kiq- f ^ ^ t s f t 
t -
(^) ?rkT 
26. T?T«Tir|cr^ 
(ar) qTmiraff ^ ftra^T ^^T ^ T 1 1 
(^) srtsVf ^ f ir^^T 5^TT 5>cn 11 
27. TTJft^ ^t?n- ^ > ^ TT ^> cT^ r^ «T?T# 
(ar) f^ ^TT^T^ I I 
(^) f ^ J R I I 
(?T) ^ f c ^ %?nT^ 11 
(?) f^ %^ 11 
28. ^ T ^ — 
(ar) cTRT f ^ ^ m I I 
(^) l^^^f^PTTT f%^^ I \ 
(^) ?f t^ fir^ TcTT I I 
(?) ^\T f^ T^ cTT I I 
29. rrtt % ^T^ 1^ t^r ^T ^ ?nT ^im | w 
(3T) f ? f ^ ^ ^^% I I 
(^) 3T5ft^  f^ 5fJR- ^ F T I I 
(^) ?t^RT ^ ^ I I 
(?) i^sq^T ^ ^ ^ I I 
(3r) ?#^?T?r +5|"t?>^ 
(^) ^ # ^ ^ + ?JT?TJT 
(?T) ?#^?T?T4-5r>Jt^+''T7T^ 
(?) 5fk>^4-^f?T^ 
31. f^^cT =^ ?T^ "lf ^ ujrj s f ^ ^7:% ^ -
(3T) % ftrf f STTcft f I 
(^) ¥^^T ^TT ^^ f> srrcTT 11 
(^) :??T^ T rfTT ^^ STT^ | I 
(?) ^3^ ^T ^ i JTWR ^^ 1f T f ^ 
32. qr^ft ^ = l^^ t "^^ r^^  qT ^"t wr.^ q?T'T 5TT«^ 
>^^  I ^ — 
(ar) r^ n^r^ T ^ | ^ 11 
(^) f^^TR^ W??^  t I 
(?T) r^ %^ ^ ^ ^ 11 
(?) fiT'srir ^^% 11 
33. f^i^%fecr ^ ^ ^'^^ srT5 ^TTJ ar^fTi 
Jr TFft ^ ^ | — 
(ar) <TFrT 
(?r) ^>?T 
(?) ?ft^ T 
( 5 ) 
34. Uigif arfSTfi^ T 3TTWTI ,^ He1)T?¥ TT 
(3T) ^Cff^? ^ ^ t I 
(^) snr^ ^ 5^ 11 
(?T) 3Tr^ ?fV^T^ ^ ^ 11 
(?) ffT^'foT ^ ^ I I 
35. IT^ ^JT ^ 5TiT*?iT 2 %. Jft. ^f^J cTTT 
(3T) ^ T C T ^ ^ ^ C T T ^ 1 % I I 
( H ) W?T?^ ^ ^ ^ 1 1 
36. fk r^ fk fe^ i r ^ ^>T ^ ?fT5 ^^^^JT 
(sr) cTRT 
(^) f^tfT 
(ff) TTTT 
(?) ITeJJ^ fTTffnTiT 
37. %J^f?rfefT ^ ^ >^JT m T ? T 4 f ^ ^ T ^ | -
(^) "TT^'V 
(^) ^ t^ 'V 
(?) ^ ^ f t ^T fT?T 
38. ^-E wrr.^ ^ -^ TT ^T ?rTT% ^ Thir ^T 
(3T) ^ H : ^ ^ 5 sfft f ^^^T^J %cTT I I 
(^) ^ 7 ^r TT ^ T ^ ^ ^^^ km I 
(?r) ^^^ p T srt?: ?iTg ^r ^ T ^ ^^ 
(? ) ^ ^ ^ T ST^ T ETT^  ^T ^f^^4 ^^\ 
39. iT^fir^^nr ^ ffszTirpT anr 2 7 | sf^ T 
^ ^ % fTTftr^ ^ ^ ^ 5 1 ^ SFt ?fWT 13 I 
(3T) 12 5>fV I ^ ' 
(^) 27fVfti 
(?T) 13i>fti 
(?) 14 ^ t I 
40. ?ftt ^ ^ ^ ^ I^T ^ ^5IT ^>f% TT 
(3T) ^cTf TT m ^^ sn^t 11 
(ir) ^?T^ ^?T^ qT STTWTf^ ^ ^ ^ ^^T 
(^) =?JT^  ^^T ^ ^ 5TTrft I I 
(?) ^ ^ ^ ^ ^ ^ TT ^T^"!%S ^»T STT^ T I I 
41. f?ri^%%^ ^ % ^^^ ^t srT5 ^ ' ^ T ^ TT 
^ ^ 3rf!J^ iTSTf rT ^ ? r STT^ cr | t ^ | — 
(3T) IT t^^ frr^ JTiT 
(^) ?T I^:OTinT 
(^) ^ f ePT 
(?) ^RT 
42. f^^ =5fT?r^  rr f^^rT tJTTT ^T ST^ T^  ^"t^  
^"T?T'^^^"Tf?«rcT — 
(3T) ft^ST^ ir%JTR | t STT^  I I 
(if) 3T1T ^fcim^ f t 5TT% I I 
( H ) srtJtfT I1%ITR f t 5TT% I I 
(?) r^z]^ ^T^^J^ f t STT^ | I 
43. f^i^^f^fecT ^ ^ ^'t'T ^ t STT^  ^ R?r 3?%^ 
TT^fTT ^ STT^tfT^ f t ^Tcfr | — 
(3T) rTt^ T 
(^ ) fkfer 
(q-) =^ ?'V 
(?) ? f t f ^^ 
(3T) ^"tf^JTlT 
( 6 ) 
45. sTT^^sr^feff ^ ^ ^T^% f?riT f s 
f ^ ^ qr?r^ 5T5r% | f%^— 
(sr) srrg ^ ^ ^?^ 11 
(^) PTTT STFTT^ T ^ ^ 11 
(^) SPT^ ^ ^ ^ t I 
(?) »rT5r^  ^ ^ 11 
46. f^^rf^fecT ir ^ f^^ "T;^ ^ JT^fT TT?ft 
T^TT ^>m | — 
(sr) #f?«PTir 
(?r) ^TfT^T^ 
(?) f?Hf?^ 
47. 5f^  gisqf % qTr^ 'H' | ^ ^ qftt % ?f% r^nr 
(3T) ??TTT=fr^  ^ § ^ I I 
(^) qTm^"^ ^ f ^ 11 
(?) 'TTTTTJriT ^ ^ t I 
48. f^'^=^^ % q^T^f 'TT^T— 
(3T) ^T^?5r ^ ^ ^ r 11 
(^) 5%^T ^ ^^ cTT I I 
( H ) q'tf^iff ^ ?^TrfT t I 
(?) 3rgT?IT ^ ^cTT I I 
49. JTT^ f^sFT^ T % 3fi ^ f^ ^^  ^— 
(?r) T^ qTT'TW ^ 1 % 11 
(ff) kf^^ ^ f^ 11 
(?) i^ T^?T ^ 1 ^ t I 
(^) H 
(^) T^^ wT 
(^) T5^r 
\?) ^T^ l 
51. T^?TT ' W 3ft X^^JX T^ ^ ^T^ ^ I ^«n 
f^T%^TfT c?=^T|tcft Is fh: q ; ^ J r ^ 
T|^ I ^ q5?ff ^>— 
(sr) ^ f r qi^ ^ ^ 11 
(^) 55^?TT 'm ^^^ 11 
(^) ^T^ IF^ ^ ^^ t I 
(?) 3TT^T t^ qi?r ^ ^ ^ 11 
52. ^ZX % ^ ^ "smz cf«TT ffT% f%^T^ TT ^ ^ f 
(3T) ^i^^st^r q^^ ^ 5^ 11 
(^) ^TH "^^ ^ ^ t I 
(^) "^ f^t ^ 1 ^ I« 
(?) 3Tmrat "75^  ^ ^% 11 
53. 3ft 5^^ ^iT^t% cT«rT ^ t ^t^ I ^ ^ ^ 
TTRq— 
(3T) ^te ?TTT itrTT | I 
(^) ^T5 ?RT I^cTT I l' 
(¥) frf^^ it^T t I 
(?) 3i?r ?TTT fTcTT I I 
54. ^ % ? ^ ^?r 3TT{cn | — 
(sr) iT^ ff % ^Jx^ 
(^) 3ft^T^3ff ^ JT?? ^ 
(^) ^!J ^  ^T f^t f'T^T ^ ^ 
(?) ^ ^ ^ t IT?? ^ 
55. ^|rT ^  i\wi % ^3f t ^ =gtft TT ^ T^t % 
^ ^ ^"t^ t ^ r^^ rtof^  %e- sr^ TT ^ ^ ^ | — 
(3T) qj^t gTTr 
(g-) TT c^tff fTTT 
{^) 3rR^-0f ?TTT 
(?) ^^T s:m 
56. SfSTTfcT ^ 3ft fsft ^ |Jf— 
(3T) 3T?rT5rriT?r^| I 
(^) ^ f i w fi^ f^cft I I 
(?) ^m TT^ 11 
( 7 ) 
57. >^3r ^%e-T w f %— 
(ar) 3RT?nT if ^^^ 11 
(?r) qTT»T^9T ^ ?^TcTT | I 
58. sft^Tir ^ ?TTq '^V %^ji ^>— 
(3T) fjT. ^\. ^ ^ 1 1 
(^) TTT i^rt^  ^^ I I 
(?r) ^. ^ . ^^^ 11 
(?) 3rtT?ftT fJ^^ I ) 
59. q^feff ^T giq- ^R— 
(3T) j cq ^> Hf^^rT ^T?rT | I 
(?i) 5%^T ^ t g f^ecT fTTfTT I I 
^T^TI I 
60. JTR ^> "^" f%?T ^ ©"tl: T ^ cT«TT ^^ 
(ar) ^ R TTTTFT 
(^) ^?r TTTTT1T 
(?T) ^f^TT tRR"^ 
61. STR: 5^ "^lf Jf'f^r^iff ^"t^sT^ q^ T ^ ^ 
left I ^?t— 
(3f) af^ IWTT ^ 1 ^ I I 
(^) <TTTTT^ >q- ^% I I 
(fr) 5%?TT ^^^ 11 
(?) f^%^T ^^% I I 
62. g;?f g'lt % "TJ?f ^t— 
(3^) i T ^ ? r ^ ^ t i 
(^) f^TSTffcfT^ SF|^ I I 
(g") ^?:^ T;^ ^5^ 11 
(?) STTm t^ "T^ ^ ^ I I 
63. »ft^ ^ TT ^ cr«TT 1^ T^ ^ ^'rar 
Tt#"?n: ?fT=^nf T^mi ^€t^%^— 
(3r) ^t^TiT ^ f^ 11 
(^) ?r^M ^ | § 11 
(?r) "t^Ti ^ 1 ^ 11 
(?) f^ H: ^ ^ 11 
64. f^f^rfecT ^ ?r f?^nt 5^ = i^^ ^— 
(ST) W M 
(^) ^ H f 
(?f) ^r^f l 
(?) qqV^ T 
65. ? t^%^T % =Er>3t m r^ ^"t— 
(3T) 3t¥T5Tq- ^ ^ 11 
(^) TTTTT^Rk ^ 1 ^ I I 
(^) ^ t w R ^f^ 11 
(?) ^ ^ T ^ 1 % t I 
66. =^ tf % qtt ^ ^ ^ 3n^ t— 
(ST) STTf^^^ 
(^) sr^f^ ^5ft 
(?T) ^STT'T 
(?) rrffaRl^ qTf 
67. f^ ?T ^trnft ^ itf % Trf TT ^ ^ - ^ T V 
(3T) ^2: STTT 
(^) T^J IRT 
(AT) ^^Z ITTT 
(?) ^ TTH: ^ T T 
68. " ^ " f^?H % qtt f^ T^T ^ ^ % sf^ fTcT fiT 
(sr) 5cqk 3T?r?r ^ ^ f 1 
(^) trqfrf^ ift 3r?f?r w;^^ f 1 
(?) ^Tf^ ^ ^^^ ^ f% f I 
( 8 ) 
(3T) ?fcr.Tr 
(?r) 7mJT 
(?) arr^ T 
70. 5^1 <Tr?T ^ — 
(^) ^t^tR 5^T |3rT ?T^ ^t^T I I 
71 . r^ ffT 'fhff ^ ^7^^ ?^TT w ? r ^^1 % ift 
(3T) 5'IT>'T;T?3T ^ ^ ^ 1 1 
(?) l:rT "^h;T?3T ^^^ f I 
72. irf? iT^ ^T l^f ^T qfkr qrtrTR'n ITTT 
?^q"??r f t ^ I >^ ^3^ ^^ q>^ % 'JIT— 
(ar) irrrn ^ ^Tf ^ t 
(^) fqrTT ^ t ^ 5 5lf% f 
73. ^^ TT^  
(3r) 3rT^ r?f> q^ 11 
(^) ^ t ^ 11 
{^) ^ ^ '^^ 11 
(?) ^Prarffc^r^ | \ 
74. ^ ? t % Ttt O^TT% % ferr fH ^^n ?ndir 
(3T> W^ 
(^) Trfr 
(?) rRT 
75. q-Tift^ ^ l ^T i f STT^TT «r>5rT— 
(3T) ;?5ftT>f^ 5r sfft IT?? ^ ^^T^ f I 
(?) %?s^ ^ fr|R?n ^ ^^T# i|' I 
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